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1.0 THE DECLARATI ON
1.1 SITE NAME AND LOCATI ON

Site 1 Goundwater, Surface Water and Sedi nents
Al l egany Ballistics Laboratory
Rocket Center, West Virginia

1. 2 STATEMENT OF BASI S AND PURPCSE

Thi s deci si on docunent presents the selected renedial action for site 1 (the "site") G oundwater, Surface
Water and Sediments at the Al egany Ballistics Laboratory (ABL), Rocket Center, West Virginia. This
deternminati on has been made in accordance wi th the Conprehensive Environnental Response, Conpensation, and
Liability Act of 1980(CERCLA), as anended by Superfund Anendnents and Reaut horization Act of 1986 (SARA), and
to the extent practicable, the National G| and Hazardous Substances Pollution Contingency Plan (NCP). This
decision is based on the adm nistrative record for this site.

The Department of the Navy (DoN) has obtained concurrence fromthe State of West Virginia and the United
States Environnental Protection Agency (USEPA), Region Il with the sel ected renedy.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by inplenenting the
response action selected in this Record of Decision (ROD), may present an inmmnent and substanti al
endangernent to public health, welfare, or the environnent.

1.3 DESCRI PTI ON OF THE SELECTED REMEDY

The Navy will manage the renmediation at Site 1 in tw phases or operable Units (OJs). The renmedial action
selected in this Record of Decision (ROD) addresses contam nation associated w th groundwater, surface water
and sedinments in the North Branch Potomac River near Site 1 and is to be inplenmented as Qperabl e

Unit Three (QU 3).

Qperable Unit Four (QU 4), defined as the contam nated surface and subsurface soils at Site 1, wll undergo
further evaluation and separate remedi ation alternatives will be studied.

The selected remedy for QU 3 is a site-w de groundwater extraction, w th Dense Non-Aqueous Phase Liquids
(DNAPLs) targeting and air stripping.

The maj or conponents of the selected renedy are:

. Construction of a groundwater treatnent plant onsite for
treatment of flowin the range of 175 gpmto 540 gpm

. Extraction of groundwater across Site 1. G oundwater
extraction will prevent flow of contam nated groundwater
into the river thereby allowi ng contam nated surface water
and sedi ments to undergo processes of volatilization,
degradation, dilution, mxing, and sedi nent renoval or
erosion. Extracted groundwater will be treated by the
groundwat er treatnment plant and discharged to the North
Branch Potonmac River. A portion of the treated groundwater
will be utilized by-the facility, on an as needed basis, for
steam generation. The extraction well network woul d be
periodical ly eval uated and nodi fied as necessary in order to
enhance recovery of contam nants and better control the
di ssol ution of DNAPLs into groundwater.

. Establ i shnent of an Operation and Mai ntenance (O&\ program
for the groundwater treatnent plant and extraction system
Deed notations and property use and access restrictions wll
be inplenented to prevent future groundwater use.



. A sedi ment, surface water, and aquifer nmonitoring plan wll
be undertaken to nmonitor contam nant concentrations in the
river and across Site 1. Human health risk fromingestion
of fish will be reconsidered during this nonitoring. |In
concurrence with State and EPA, wells that no | onger produce
cont am nat ed groundwat er concentrations above MCLs woul d be
shut off, providing residual groundwater contam nant
concentrati ons do not present unacceptable risk to human and
ecol ogi cal receptors in the river. This process would
continue until a snaller zone of groundwater contani nation
is defined in the aquifer, likely corresponding to DNAPLs.

I npl erent ati on of the selected remedy will address the principal threats at the site by reducing the
potential risk to human health and the environnment associated with the discharge of groundwater to the North
Branch Potomac River.

1.4 STATUTCORY DETERM NATI ONS

The selected remedy for QU 3 is protective of human health and the environnment, conplies with Federal and
State requirenents that are legally applicable or relevant and appropriate to this action (a waiver for
cl eanup of the DNAPL-zone under the Safe Drinking Water Act may be justified because of technical
inmpractability froman engi neering perspective), and is cost-effective.

This renmedy utilizes pernmanent solutions and alternative treatnent (or resource recovery) technol ogies to the
maxi mum extent practicable, and satisfies the statutory preference for renedies that enploy treatnent that
reduces toxicity, mobility, or volune as a principal elenent.

Because this remedy will result in hazardous substances renai ning on-site above health based |l evels, a review
will be conducted within five years after commencenent of the renedial action to ensure that the remedy
continues to provide adequate protection of human heal th and the environnent.
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2.0 DECI SI ON SUMVARY
2.1 SITE NAME, LOCATIQON, AND DESCRI PTI ON

Al l egany Ballistics Laboratory (ABL) is |located at Rocket Center, in the north central panhandl e of West
Virginia, about 10 nmiles south of Cunberland, Maryland. ABL consists of two plants and several additional
sites (Figure 1). Plant 1 occupies approximately 1,572 acres and is owned by the Navy and operated by

Al liant Techsystens. Plant 2, a 56-acre area adjacent to Plant 1, is owned exclusively by Aliant
Techsystens, and was not listed on the NPL. Plant 2 is located along the river on a floodplain separate from
Plant 1. Plant 1 lies between the North Branch Potormac River to the north and west, and Knobly Muntain to
the south and east. Several snall towns and communities are |ocated near Plant 1, including Pinto,

Maryl and, (1,500 feet to the northwest) and the commnity al ong McKenzie Road (750 feet north of Site 1) both
located directly across the river fromSite 1 (Figure 1). These Maryland comunities include a total of
approxi mately 30-40 residents, 15 of whomobtain all potable water fromprivate residential wells. O her
residents use a public water system Short Gap, West Virginia, is |located on the other side of Knobly

Mount ai n, 5,000 feet to the southeast of Plant 1.

Site 1, shown in Figure 2, is approximately 11 acres and is situated on the northern edge of Plant 1. Site 1
is located on the alluvial plain above the North Branch Potomac River and has a range in elevation from 648
feet above nmean sea level (nsl) and 671 feet msl. A portion of Site 1 is located in the 100-year

flood zone. Most of Site 1 is level, however there is |ower topography and a nan-nade drai nage in the
western portion of the Site 1. The northern edge of Site 1 is noderately steep, sloping toward a | ower-| evel
terrace and the river.

The land use across the river fromSite 1 is primarily agricultural. The land is used for grow ng corn and
hay, and a dairy farmalso exists at the eastern end of MKenzie road. |In addition, an aeration basin
treating wastewater fromthe unincorporated Maryl and communities of Pinto, Bel Air, and Gen Caks is |ocated
just west of Pinto and discharges to the river.

Li mestone quarry and treatnent works were fornerly located to the northeast of Site 1 across the North Branch



Potonmac River. The operation has been abandoned for over 50 years.
To the northwest of Site 1, a former industrial operation was |ocated on top of the bedrock terrace.
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There are no ground water production wells currently active on the alluvial plain portion of Plant 1 at ABL.
Several residences utilize ground water wells, within 1,000 feet of Site 1 across the river. Springs have
been identified on Plant 1 approxinately 2,000 feet to the south of Site 1.

The North Branch Potonac River is the closest mgjor body of water
2.2 SITE H STORY AND ENFORCEMENT ACTI VI TI ES
2.2.1 H story of Site Activities

Pl ant operations at ABL included research, devel opment and the production of solid propellant rocket notors.
The formul ation of the rocket fuels included the use of oxidizing and expl osive naterials. Processing the
propel  ant and hardware equi prent required the use of organic sol vents

Since 1959, Site 1 has been utilized for various types of waste burning and di sposal activities. As shown in
Figure 3, Site 1 contains inert (non-ordnance)open and ordnance burn areas, two landfills, a forner drum
storage area, and three solvent disposal pits. Wthin the fenced portion of Site 1, known as the ordnance
burni ng ground, eight earthen pads were fornerly used to burn ordnance naterial generated at the facility.

Sel ected pads are currently used for burning, however all burning is now done on steel pans. Near the

sout hwest corner of the ordnance burning ground, three unlined pits historically were used to di spose of used
sol vents, acids, and bases generated by plant operations.

Near the eastern end of Site 1, inert wastes (i.e., rags, paper, etc.), possibly contaninated as a result of
pl ant operations, historically were burned and the ash buried. Burning and disposal activities at this area
have ceased

Waste not classified as ordnance or expl osive contam nated, such as sanitary waste, was burned in the open
burn area, |ocated near the western end of Site 1. The ash fromthe open burning activities was landfilled,
together with building material and other nonflammabl e debris, in the open burn area |landfill along the bank
of the North Branch Potonmac River.

Prior to 1981, the former drum storage area was used to store 55-gallon druns containing used sol vents
generated during plant operations.
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In August 1981, reports of deteriorated druns releasing their contents to the surrounding ground surface
resulted in a cleanup effort in which the spilled material fromthe drunms was renoved fromthe ground surface
and contained in new druns. The druns were then disposed in accordance with RCRA regul ati ons.

2.2.2 Previ ous I nvestigations

Fi ve investigati ons have been conducted at ABL during which Site 1 has been either part or the focus of the
investigation: (1) the Initial Assessnent Study (1AS); (2) the Confirmation Study (CS); (3) the Renedia
Investigation (RI); 4) the Focused RI; and (5) the Focused Feasibility Study (FFS). The IAS, conpleted in
1983 under the Navy Assessnent and Control of Installation Pollutants Program (NACIP), identified nine sites
at ABL for further investigation (Environmental Science and Engi neering, January 1983). The | AS concl uded
that these sites did not pose an inmmedi ate threat. However, the | AS showed the need for a confirmation study
at seven of the nine sites, including Site 1, to assess the potential inpacts on human health and the

envi ronnent by suspected contam nants

Fol | owi ng the recommendati ons of the I AS and in accordance with the NACIP, the CS was initiated in June 1984
and conpl eted in August 1987. The CS focused on identifying the existence, concentration, and extent of
contami nation at the sites recommended for further investigation in the IAS. As a result of the Superfund
Amendnent s and Reaut hori zati on Act (SARA) of Cctober 1986, the Navy changed its NACI P term nol ogy and scope
under the Installation Restoration Program (IRP) to follow the rules, regulations, guidelines, and criteria



establ i shed by the EPA for the Superfund program For this reason, the results of the CS are docunented in
the InterimRenedial Investigation (InterimRV Report (Wston, Cctober 1989). The InterimR Report
recommended further investigation at six of the seven sites, including Site 1.

Fol | owi ng the recommendati ons of the InterimR Report and in accordance with the Navy's changed Installation
Restoration Program URP) policy, CHRZM H LL was contracted to conduct an R followi ng EPXs RI/FS format under
CERCLA.

The RI, initiated in May 1992 and conpleted in Qctober 1992 (final docunent dated January 1996), was
conducted to define the nature and extent of contam nation at a nunber of ABL sites, including Site 1. The
Rl investigation at Site 1 is discussed in detail in the Renedial Investigation of the Allegany Ballistics
Laboratory, January 1996 (Rl).

In order to expedite the RI/FS process at Site 1 by filling data gaps remaining after conpletion of the R,
the Atlantic Division of the Navy contracted CHZM H LL to conduct a Focused Rl at Site 1 follow ng EPA's
RI/FS format under CERCLA. The Site 1 Focused R further defined the nature and extent of contanination at
and adjacent to Site 1 and included baseline risk assessnents for hunan health and the environnent. The Site
1 Focused RI and the risk assessnents are discussed in detail in the Site 1 Focused R Report.

Based on the results fromthe previous four investigations a Focused Feasibility Study (FFS) was undertaken
for Site 1. The FFS was conducted to assess several alternatives to address groundwater, surface water and
sedi ment contamnation identified at Site 1.

2.2.3 Enf or cenent Actions

In August, 1981, the State of West Virginia issued ABL a consent order for the inproper storage of hazardous
wastes at the storage facility within Site 1. ABL fully conplied with all terns of the order resulting in no
further action.

Consent Order (CO #CO R6, 13, 25-95-8 was i ssued on Novenber 10, 1995 by the State of West Virginia. It deals
with open burning of propellant and explosive (P/E) wastes and P/ E contam nated wastes. The Co conpliance
programrequi red cessati on of open burning of P/E contam nated wastes by May 31, 1996. It also

delineated three prinary requirenents: conpliance denonstration; waste mnimzation and em ssions
mtigation; and utilization of an open burning nanagenent plan. Conpliance denonstration included
construction of an incinerator if open burning of P/E contam nated wastes was not ceased, research on
alternative technol ogi es, determ nation of inpact on human health and the environment, and relocation of the
burn site if the inmpact were unacceptabl e.

This order is currently in force and all order requirements are being net.
No ot her enforcenment actions have occurred at Site 1.
2.2.4 H ghlights of Community Participation

In accordance with Sections 113 and 117 of CERCLA, 42 U. S.C °°9613 and 9617, the Navy held a public comrent
period from Cctober 22, 1996 through Decenber 9, 1996 for the proposed renedi al action described in the
Focused Feasibility Study for Site 1 and in the Proposed Pl an.

These docunments were available to the public in the Admnistrative Record and informati on repositories

nmai ntai ned at the Fort Ashby Public Library, Fort Ashby, Wst Virginia and at the La Vale Public Library, La
Val e, Maryland. Public notice was provided in the Cunberland Ti mes newspaper on Cctober 18, 1996 and a
Public Meeting was held in the Bel Air El enentary School on Cctober 29, 1996. No witten coments were
recei ved during the comment period and the comments and responses provi ded during the Public Meeting are
presented in Appendi x C

2.3 SCOPE AND ROLE OF OPERABLE UNIT (OR RESPONSE ACTION) WTHI N SI TE STRATEGY

The Navy has deci ded to nmanage the renediation of Site 1 in two phases or operable Units (QJb). An QUis
defined by the National O and Hazardous Substances Pollution Contingency Plan (40 CFR 300.5)(NCP), as a

di screte action which is an increnental step toward conprehensively mtigating site problens. The NCP (40
CFR 300.430 (a)(1)(ii)(A)) states "Sites should generally be renediated in operable units when early actions
are necessary or appropriate to achieve significant risk reduction quickly, when phased anal ysis and response
is necessary or appropriate given the size or conpletion of total site cleanup.



The principal threats posed by conditions at Site 1 result frompotential exposures to contam nated soils,
groundwat er, and surface water and sedinents. The renmedial action identified in this ROD address
contamination associated with Site 1 groundwater, surface water and sedinents, as identified in the R
Report and the Focused R Report.

The sel ected final renedial action (FRA) is to be inplenmented as Operable Unit Three (QU 3). The FRA
consists of extracting groundwater across Site 1 thereby preventing flow of contam nated groundwater into the
river. This action will allow contam nated surface water and sedi nents to undergo processes of

vol atilization, degradation, dilution, mxing, and sedi nent renoval or erosion

In addition, institutional controls will be used to prevent future groundwater use.

The remedial action at QU 3 will help to contain the DNAPLs in the aquifer, reduce contaninant concentration
in the groundwater, reduce the discharge of contam nated groundwater to surface water
thereby reducing the principal threat from groundwater contam nation

The response actions for groundwater, surface-water, and sedinent are expected to conply with the renedi al
action objectives identified in the FFS for these nedia which are:

Prevent or mnimze exposure of potential future onsite
residents and construction workers to contani nated
groundwater originating fromSite 1

Prevent or mnimze offsite mgration of contam nation
originating fromSite 1.

Operable Unit Four (QU 4), defined as the contam nated soils at Site 1, will undergo further eval uation and
remedi al cleanup alternatives will be devel oped. The final renedy or renedies for QU 4 will be for surface
and subsurface soils.

2.4 SUWARY OF SI TE CHARACTERI STI CS

Site 1 is underlain by two distinct lithologies: (1) unconsolidated alluvial deposits of clay, silt, sand
and gravel; and (2) nmainly cal careous shale and |inmestone of Silurian age

Unconsol i dat ed Aqui fer

Drilling activities at Site 1 indicated that the unconsolidated deposits overlying bedrock generally consist
of two distinct layers of material: (1) an upper, or surficial silty clay, considered floodplain deposits and
(2) a deeper sand and gravel layer (alluvium), with variable but typically significant anmounts of clay and
silt.

The fl oodpl ai n deposits have an average depth of approxi mately 12 feet bel ow ground surface (bgs) and the
alluvial materials have an average thickness of approxinmately 14.5 feet beneath Site 1

The sand and gravel alluviumconstitutes the shallow aquifer at Site 1. The approxi mate position of the
water table is based on water-I|evel measuremnments collected in Novenber 1994 during the Focused RI. The

al luvial deposits are believed to be saturated through their entire thickness except near the river, where
the water table drops below the top of the alluvium Water-level neasurenments collected in Novenber 1994
fromall Site 1 alluvial wells indicate the direction of groundwater flowin the alluvial aquifer at Site 1
is toward the river. This translates into a north-northeast flow direction in the central and eastern
portions of Site 1 and a northwest flow direction in the western portion of the site. As discussed
previously, the average elevation of the river surface (648 feet nsl) is within the 640 to 652 feet nsl

el evation range of the alluvial aquifer adjacent to the river at Site 1

This suggests that the river is the ultimate di scharge zone for groundwater flowing laterally through the
al [ uvi um

Hydraul i ¢ conductivities calculated fromslug tests conducted in Site 1 alluvial nonitoring wells and

hori zontal hydraulic gradients were used to approxi mate the average |inear velocity of horizontal groundwater
flowin the alluvial aquifer at Site 1. Assum ng an effective alluviumporosity of 20 percent, the average
linear velocity was estinated to be between 5 and 250 feet per year (ft/yr), depending on the amount of clay



in the alluviumand on the relative steepness of the hydraulic gradient.
Bedr ock Aqui f er

Bel ow t he sand and gravel alluviumlies bedrock consisting of mainly cal careous shal e and |inestone of
Silurian age. The average depth to bedrock at Site 1 is approximately 26.5 feet. Across the North Branch
Potomac River fromSite 1, no alluviumwas encountered on the hill slopes and the top of the predom nantly
shal e bedrock lies close to the ground surface

During the R and Focused R, separate investigations were conducted to identify bedrock fracture sets and
orientations in the vicinity of Plant 1 which may control |ocal bedrock groundwater flow. During the R,
field measurement of 96 fracture planes identified two predoninant orientations: (1) N26!E; and (2) N39IW
The former neasurenment was the nost common neasurenent recorded and is approxinmately parallel to the
structural trend of the WIls Muntain anticlinoriumand the Appal achian folds in the region. The latter
orientation is oblique to the Appal achi an structural trend.

During the Focused RI, aerial photographs were also studied and it was found that a nunber of probable
fracture traces adjacent to the plant display orientations that are simlar to the predom nant fracture
orientations neasured during the RI. It is assumed that fracture traces displaying these predoni nant
orientations al so exist beneath Site 1

Because of the limted bedrock-fracture data, the areal extent of fracture sets or voids at Site 1 is
uncl ear. The bedrock coring data collected fromtwo nonitoring wells (1G/M and 1GM5) at Site 1 suggest that
there are no voids and that the fracture sets observed are limted in areal extent.

The pattern or direction of groundwater flow in the bedrock aquifer is simlar to that of the alluvia
aqui fer, with both aquifers locally discharging to the North Branch Potonac River. However, unlike the
al luvial aquifer, lateral groundwater flow in the bedrock aquifer is confined mainly to partings al ong
beddi ng pl anes and fractures.

Bedr ock groundwater beneath the central and eastern portion of Site 1 generally flows northeast,
approximately parallel to strike of N30O!E, toward the North Branch of the Potonmac River; groundwater beneath
the western portion of the site is believed to flow in step-wi se fashion northwest, approximately parallel to
the strike of N39!W toward the river

Aquifer tests at Plant 1 and water-level data collected fromthe river and nonitoring wells at Site 1 suggest
varyi ng degrees of hydraulic interconnection exist between the river and alluvium the river and shal | ow
bedrock, and the alluviumand shal |l ow bedrock. |In addition, water-level data collected fromnonitoring wells
across the river fromSite 1 suggest that bedrock groundwater fromthe western two thirds of the site clearly
di scharges to the river and does not flow beneath the river.

These flow conditions are a result of the higher bedrock topography and rel ated groundwater el evation heads
that occur across the river in conparison to the bedrock on site. However, bedrock groundwater may mgrate
beneath the river fromthe eastern one third of the site. Water-level data fromthe bedrock

wells on both sides of the river in this section of Site 1 are very sinilar, however the wells to the north
have a slightly | ower groundwater el evation head indicating potential flowin that direction. The wells
across the river at this location have been sanpled and no contam nants of concern detected at Site 1 were
detected, so if groundwater does flow under the river Site 1 groundwater contam nation has not reached that
area. Simlar to the alluvium the river is nost likely a discharge zone for shall ow bedrock groundwater in
the vicinity of Site 1

Data col l ected fromalluvial and shall ow bedrock well pairs at Plant 1 indicate that the vertical conponent
of hydraulic gradient is dowward throughout the plant, including Site 1. This is not the case for the
shal | ow and deep bedrock relationship in the north-central portion of Site 1. Here, the vertical conponent
of hydraulic gradient was shown to be upward fromthe deep bedrock to the shall ow bedrock

Because t he shal | ow bedrock was shown to be in hydraulic connection with the river, increases in head in the
shal | ow bedrock resulting fromrecharge fromthe overlying alluviumcan be dissipated through novenent of
shal | ow bedrock groundwater into the river. The deeper bedrock, likely recharged in the highlands to the
sout hwest of the facility, nmay not be hydraulically connected to the river. Therefore, the heads at

depth tend to increase in response to addition of groundwater in the recharge zone, which results in an
upward vertical conmponent of hydraulic gradient in the deep bedrock relative to shall ow bedrock and al | uvi um
along the rivet.



Sour ces of Contam nation

Three former solvent disposal pits are |located in the southwestern portion of the fenced area. These pits
are considered the prinme source of the ground water solvent contamination at Site 1. Two additional areas,
identified as potential spill sites are possible sources for solvent contam nation. These two area are
located in the northeastern portion and the northwestern portion of the fenced area.

NATURE AND EXTENT OF CONTAM NATI ON

Based on site history, previous investigations and Site 1 Focused R findings, contanmination fromprior |and
use practices at Site 1 has inpacted surface soil, subsurface soil, sedinent, surface water, and groundwater
A brief summary of the nature and extent of contamination follows. A conplete list of the contam nants of
concern detected in groundwater, surface water and sedinent and their toxicological characteristics is
presented in Appendix A Due to site geology and the probability of dense, non-aqueous

phase liquids (DNAPLs), an accurate estimate of the volume of contam nated groundwater plune cannot be made.
However, Figure 4 provides an approximate areal extent of the contam nant plune. This summary focuses on the
primary constituents associated with groundwater contamnation, and is not intended to address all of the
sanpling, analytical, and evaluation results contained in previous investigative documents. A detailed

di scussion of contam nant nature and extent can be found in the Site 1 Focused

R Report.

G oundwat er Cont am nati on

During the course of the Rl and Focused RI, groundwater sanples were collected fromall Site 1 nonitoring
well's and nonitoring wells across the river fromSite 1 for various analyses to determ ne the nature and
extent of contamination. The analytical results are discussed in detail in the R and the Focused R, and
are briefly sumari zed here.

Vol atil e O ganic Compounds (VoGCs)

Thirteen VOCs were detected in Site 1 groundwater during one or both investigations, but the six nost
preval ent (detected in six or nore sanples) VOCs were, in order of detection frequency: trichloroethene M)
total 1,2-dichloroethene (1,2-DCE), nethylene chloride (M, acetone, 1,1,1-trichloroethane (1,1, 1-

TCA), and tetrachl oroet hene (PCE).
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Vinyl chloride (VO was also detected, but in only one groundwater sanple, at a concentration of 41

m crograns per kilogram (ug/kg). O the VOCs detected in Site 1 groundwater, TCE was the nost preval ent and
was detected at the highest concentrations. The highest concentrations of TCE ((up to 240,000 nicrograns per
liter(ug/l1)] were found in a well cluster |ocated hydraulically downgradient of the solvent disposal pits.
Concentration at this level indicates the presence of DNAPLs. TCE was found in all alluvial wells and nost
bedrock wells adjacent to the river at Site 1

Simlar to TCE, MC, 1,2-DCE, and 1,1, 1-TCA were detected at the hi ghest concentrations (8,000 ug/l, 4,800
ug/l, and-7,700 ug/l, respectively) in the well cluster |ocated hydraulically downgradi ent of the sol vent

di sposal pits. PCE was detected in both alluvial and bedrock nonitoring wells at concentrations as high as
800 ug/l and 12 ug/l, respectively.

I nor gani cs

The highest total concentrations of inorganics in the alluvial aquifer on Site 1 were detected in a well
considered to be an upgradient or "background® well for the alluvial aquifer at Site 1

However, the total concentrations of 12 inorganics were found to be higher in one or nore Site 1 bedrock
wells than in a well considered to be an upgradi ent or "background” well for the bedrock aquifer at Site 1.
The 12 inorganics include; alum num arsenic, barium chromum cobalt, copper, iron, |ead, mercury,

ni ckel , vanadi um and zi nc

Surface-Water and Sedi nent Cont am nation

Sur face-water and sedi ment sanples collected fromthe North Branch Potonac R ver upstream downstream and
adj acent to Site 1 were anal yzed for VOCs, SVOCs, and inorganics. Several of the surface-water and sedi nent



sanpling locations were located along areas with elevated |l evels of soil contami nation detected in Site 1
soil.

The anal ytical results are discussed in detail in the Rl and the Focused RI, and are briefly summarized here.
Surf ace-Water VOCs

TCE and 1,2-DCE (total) were the nobst preval ent VOCs detected in surface-water sanples collected adjacent to
and downstream of Site 1.

MC was al so detected, but at relatively |ow concentrations, suggesting that it nmay have been the result of
| aboratory contam nation. None of the aforementi oned VOCs were detected in the upstream surface-water
sanpl e, suggesting that groundwater discharging to the river fromSite 1 is the source of VCOCs.

Sur f ace- Wt er SVQOCs
Bi s(2- et hyl hexyl ) pht hal ate was the only SVOC detected, at an estinated concentration of 1 ug/l.
Sur face-Water | norganics

In general, inorganics concentrations in sanples collected adjacent to and downstreamof Site 1 were sinilar
or lower than inorganics concentrations detected in the upstream sanple.

Sedi nent VQOCs

Wth the exception of acetone, which is believed to have been due to | aboratory contam nation, no VOCs were
found in the upstream sanple. The highest VOC concentrations were detected in the sedi nent sanples collected
adj acent to the groundwater well cluster hydraulically downgradient of the solvent disposal pits. In general,
the VOC concentrations decrease in a downstreamdirection to non-detect within 1.5 mles of the eastern end
of Site 1.

Sedi nent SVQOCs

In general, simlar SVOCs at simlar concentrations were detected in sedinent sanples collected upstream
downstream and adjacent to Site 1.

Sedi nent | norganics

The inorganics data for the sedinent sanples collected during the Rl and the Focused Rl indicate that all
i norgani cs concentrati ons were slightly higher in the upstream sedi ment sanple than in the sedi ment sanples
coll ected adjacent to and downstreamof Site 1.

Potential Routes of Contam nant M gration

Cont ami nated groundwater in the alluvial and bedrock aquifers at Site 1 is likely discharging to the North
Branch Potomac River.

Consequent |y, contamination (primarily VOCs) has been detected in surface water and sedi ment sanpl es

coll ected hydraulically downgradient fromthe approximate area of the contamnant plune at Site 1 (Figure 4).
VOC- cont ami nat ed groundwater in the bedrock aquifer could possibly flowto the north beneath the river at the
eastern end of Site 1 as discussed above, however, no VOC- contam nati on has been detected in nonitoring wells
or residential wells al ong MKenzi e Road.

2.5 SUWARY COF SITE R SKS

The human health and ecol ogi cal risks associated with exposure to contaminated nedia at Site 1 were eval uated
in the Focused Rl Report. The hunman health baseline risk assessnent eval uated and assessed the potenti al
health risks which mght result under current and potential future |and use scenari os.

Cancer risks are presented as a nunber indicating the potential for an increased chance of devel opi ng cancer
if directly exposed to contam nants. As an exanple, EPA's acceptable risk range for cancer is 1 x 10 -6 to 1
x 10 -4, which nmeans there m ght be one additional chance in one mllion (1 x 10 -6) to one additional chance
in ten thousand (1 x 10 -4) that a person woul d devel op cancer if exposed to the contam nants at the site



usi ng EPA' s recommended exposure scenari o

EPA' s recommended exposure scenario for ingestion of contam nated groundwater for an adult resident assunes
the individual consunes 1 |liter/day for the first six years or their |life and 2 liters/day for the follow ng
twenty-four years for 350 days/year. The risks eval uated for devel oping other health effects (using EPA s
recommended exposure scenario) are expressed as a hazard index (H'). A hazard index of one or |ess indicates
a very low potential to experience any adverse health effects based on EPA' s recommended exposure scenari o.
An ecol ogi cal eval uation was al so perforned and addressed the threats to ecol ogical receptors. A summary of
the human health and ecol ogi cal risks associated with the site are summari zed bel ow.

2.5.1 Human Heal th Ri sks
G oundwat er

There is no current exposure to contam nated groundwater because it is not used as a drinking water source at
Site 1 or on Plant 1 at ABL.

Future exposure to groundwater was evaluated for a future resident obtaining all of their potable water from
the nost contami nated groundwater at Site 1. Future adult resident exposure pathways include inhalation of
VOCs whil e showering and ingestion of groundwater. Future child resident exposure

pat hways i ncl ude dermal contact while bathing and ingestion of groundwater.

G oundwat er risks for potential future exposure scenarios were cal cul ated assuming two different water supply
sources: the nost likely residential water supply source, and a reasonabl e maxi numresidential water supply
source. The definition of these sources is provided in the Focused RI Report, and the associated risks for
each source is described bel ow

For the reasonabl e naxi mum exposure, which includes use of groundwater fromthe alluvial aquifer and shall ow
bedrock, the H for the child resident is 4,000 and the H for the adult resident is 3,000. TCE contributed
greater than 90 percent of the total H. The lifetinme exposure age-adjusted cancer risk, which included
dermal exposure while bathing up to age 7 and inhal ati on of VOCs while showering for 24 years, and ingestion
of groundwater is 1 x 10 -1. The risk fromingestionis 5 x 10 -2, with TCE contributing 65 percent.

The risk frominhalation of VOCs by an adult is 8 x 10 -2, nainly fromvinyl chloride. The risk from dermal
exposure to a child, 2 x 10 -3, is mainly caused by TCE

For the nost |ikely exposure, which includes use of groundwater fromthe shallow and deep bedrock, the H for
achildis 1,000, and the H for an adult is 900. TCE contributed the majority of the hazard associated with
inhal ation, dernal contact, and ingestion. The lifetine exposure age-adjusted cancer risk, including derma
exposure while bathing for a child, inhalation of VOCs while showering for an adult and ingestion of
groundwater is 7 x 10 -2. The lifetime risk fromingestion of groundwater for 30 years is 1 x 10 -2. The
mai n contributor for the ingestion risk is TCE

The risk frominhalation of VOCs by an adult is 5 x 10 -2. Vinyl chloride contributes approxi mately 83
percent of this risk. The risk to a child fromdermal contact while bathing is 7 x 10 -3, with TCE
contributing about 99 percent of the risk

No hurman health risk assessnent was performed for a future construction worker exposed to groundwater
however the risks would be much |l ower than the residential risk eval uated above

Surface Water and Sedi nent

A quantitative human health risk eval uation of the surface water and sedi ment was not conducted during the
base-line risk assessment. At the tine of the evaluation, all of the contam nants in the surface water and
sedinent at Site 1 were elimnated during prelimnary screening. However, after additional review several
contami nants including iron, manganese, and antinmony were deternined to be of potential concern. Iron is an
essential human nutrient. The other two inorganic contam nants will be re-evaluated during the devel opnent
of discharge limts and during nonitoring of the effectiveness of the preferred action. Human health risk
fromingestion of fish was al so not considered. This potential exposure pathway will al so be reconsidered
during the nonitoring of the remedy perfornance

2.5.2 Envi ronnent al Eval uation



Anal ytical data conpiled fromthe Focused R were anal yzed usi ng EPA Region Il guidance for determ ning
environnental effects quotients (EEQ). Data was reviewed for surface water, sedinent, and soil. EEQ were
determ ned by conparison with standard guidelines. EEQ greater than 1 indicate a potential for risk,
greater than 10 represent potential noderate adverse effects, and greater than 100 represent a significant
potential for adverse effects. The exposure assessment for surface water and sedinent is presented bel ow

Sur face Water

EEQs greater than 1.0 occurted for nercury, silver, copper, chromum and alum numat a "background" sanpling
| ocation. EEQS over 40 were reported for silver in several site sanples. EEQ for alumnum |ead, zinc, and
nercury al so exceeded a value of 1 for sanpling locations potentially receiving site-rel ated contam nants.

Sedi nent

EEQs for two SVOCs exceeded 1 at a "background" sampling |ocation, but were based on val ues for non-detects.
Most of the site EEQ val ues exceeding 1 were the result of using non-detect values (i.e., one half of the
detection limt). Based on the analysis of EEQ values for surface water and sedinents, there are relatively
few contaminants of concern (COCs). The COCs include: antinony, cadm um anthracene, benzo(a)anthracene,
benzo(a) pyrene, chrysene, fluoranthene, TCE, and VC.

2.6 DESCR PTI ON OF ALTERNATI VES

A detail ed analysis of the possible renedial alternatives for Site 1 groundwater, surface water, and sedi nent
is included in the Site 1 FFS report.

The detail ed anal ysis was conducted in accordance with the TPA docunent entitled "Qui dance for Conducting
Remedi al Investigations and Feasibility Studi es under CERCLA' and the National Q| Hazardous Substances
Pol ution Contingency Plan (NCP). A summary of the renedial alternatives which were devel oped to address
contam nation associated with Site 1 groundwater, surface water, and sedinent is presented bel ow
GROUNDWATER ALTERNATI VE 1 - NO ACTI ON

Description: Under this alternative no further effort or resources woul d be expended at Site 1. Because
contami nated nedia would be left at the site, a review of the site conditions would be required every 5
years. The reviewis specified in the NCP. Aternative 1 serves as the baseline against which the
effectiveness of the other alternatives is judged.

Cost: There are no costs associated with this alternative.

Tinme to Inplenent: Inplenmentation woul d be i mredi at e.

GROUNDWATER ALTERNATI VE 2 - | NSTI TUTI ONAL CONTRCL ACTI ONS

Description: The najor conponents of this alternative include:

1. Locki ng up or abandoni ng existing wells onsite.
2. Filing of a groundwater use restriction on the site.
3. Deed notations along with property use and linmted access restrictions that woul d prevent

resi dential devel opnent and access to the | and overlying groundwater contamination.

4. G oundwat er, surface water, and sedinent nonitoring on a routine basis, quarterly to
sem -annual 'y, for a mninmum of 5-years.

Cost: The estinmated costs associated with this alternative are as foll ows:
Capital : $50, 000
Annual operation and nai ntenance: $0
Net present worth (30-year): $50, 000

Costs associated with perform ng the 5-year site reviews are not included.

Time to Inplenent: Three to four nonths to inplenent.



GROUNDWATER ALTERNATI VE 3 - SI TEW DE GROUNDWATER EXTRACTI ON AND Al R STRI PPI NG
Description: The nmajor conponents of this alternative include:

1. Construction of a groundwater treatnment plant onsite. The treatnment plant will be | ocated
outside the linmts of the 100-year floodplain. The prelimnary major process conponents are
flow equalization, nmetals precipitation and clarification, gravity filtration, air
stripping, and off-gas treatment by thernal oxidation.

2. Extraction of groundwater across Site 1, treatnent by the groundwater treatnent plant, and
di scharge to the North Branch Potomac River. A portion of the treated groundwater wll be
utilized by the facility, on an as needed basis, for steam generation.

3. During inplementation of this alternative, an annual operation and mai ntenance (C&\) program
will be established for the groundwater treatnment plant. Deed notations and property use
and access restrictions will be inplenmented to present future groundwater use.

4. G oundwat er, surface water, and sedinment nonitoring on a tinmely basis, quarterly to
sem -annual Iy, for inclusion in the 5-year site reviews.

G oundwat er extraction will occur across the length of Site 1 with the focus of preventing offsite mgration
of contam nants fromthe site to the river. This will prevent the continued contam nati on of surface water
and sedinent in the North Branch Potonac River.

Because the contami nant source (Site 1 groundwater) will be controlled, surface water and sedi nent
contam nation will be reduced through processes of volatilization, degradation, dilution, mxing, and
sedi nent renoval or erosion in the river.

Based on prelimnary groundwater nodeling, the extraction flowrace is estinmated to range from 175 to 540
gpm dependi ng an the ani sotropy exhibited by groundwater flowin the aquifer. The treatment plant flow rate
will be revised based upon punp tests conducted on the extraction wells once they are installed and

t est ed.

Di scharge of treated water to the North Branch Potomac River will conply with ARARs, governed primarily by
the State of West Virginia's National Pollutant D scharge Elimnation System (NPDES) program

The Anbient Water Quality Criteria (AWX) for water and organisms will be considered further in the
cal cul ation of final discharge linmts to be protective of human health and the environment.

The State of Maryland has the right to review the discharge limtations inposed by West Virginia, and nay
inpose nore stringent linmtations at their discretion. The treatment plant will be designed to conply with
the final discharge linits once they are established.

Cost: The estimated costs associated with this alternative are listed below. Costs are given over the flow
rate range of 175 gpmto 540 gpm

Capital : $3,600,00 to $7, 500, 000

Annual operation and nai ntenance: $250,000 to $550, 000

Net present worth (30-year): $7,400,000 to $16, 000, 000
Time to Inplenent: Six to twelve nonths to inplenent.

GROUNDWATER ALTERNATI VE 4 - SI TEW DE GROUNDWATER EXTRACTI ON, TARGETI NG DNAPLs, AND Al R STRI PPI NG

Description: This sitewide alternative is very simlar to Alternative 3. The major conponents of this
al ternative include:

1. Construction of a groundwater treatnent plant onsite for treatnent of flow in the range of
175 gpmto 540 gpm The treatnent plant in this alternative is identical to that specified
in Alternative 3.

Therefore, the treatnent plant will be designed to conmply with the final discharge linmts



once they are established.

2. Extraction of groundwater across Site 1 preventing flow of contam nated groundwater into the
river allow ng contam nated surface water and sedi ments to undergo processes of
vol atilization, degradation, dilution, mxing, and sedi ment removal or erosion. Extracted
groundwater will be treated by the groundwater treatnent plant and di scharged to the North
Branch Potomac River. A portion of the treated groundwater will be utilized by the
facility, on an as needed basis, for steam generation.

3. Establishnent of an O&M program for the groundwater treatnent plant and extraction system
Deed notations and property use and access restrictions will be inplenmented to prevent
future groundwater use.

4. A sedinment, surface water, and aquifer nonitoring plan will be undertaken as well to nonitor
contam nant concentrations in the river and across Site 1. Hunan health risk fromingestion
of fish will be reconsidered during this nonitoring. 1In concurrence with State and EPA,
wel l's that no | onger produce contam nated groundwater concentrati ons above MCLs woul d be
shut off, providing residual groundwater contam nant concentrati ons do not present
unacceptabl e risk to human and ecol ogical receptors in the river. This process would
continue until a smaller zone of groundwater contamination is defined in the aquifer,

l'i kely corresponding to DNAPLs.

The extraction well network would be periodically evaluated and nodified as necessary in order to enhance
recovery of contam nants and better control the dissolution of DNAPLs into groundwater.

As with Alternative 3, the treatnment plant will be designed to conply with the final discharge limts once
they are established.

Cost: The estimated costs associated with this alternative are listed below. Costs are given over the flow
rate range of 175 gpmto 540 gpm

Capital: $3,700,00 to $7, 600, 000
Annual operation and nai ntenance: $250,000 to $550, 000
Net present worth (30-year): $7,500,000 to 16,100, 000

Time to Inplenent: Six to twelve nonths to inplenent.

2.7 SUWRARY OF THE COVPARATI VE ANALYSI S OY ALTERNATI VES

The remedial alternatives presented in Section 2.6 were evaluated in the FFS against nine criteria identified
in the NCP.

2.7.1 THRESHOLD CRI TERI A
Overall Protection of Human Heal th and the Environment
The Site 1 RAGs incl ude:
Preventing or mnimzing exposure of potential onsite
resi dents and construction workers to contani nated
groundwater originating fromSite 1.
Preventing or minimzing mgration of contamnation fromSite 1.
Alternative 1 does not achieve either RAO Alternative 2 prevents exposure to contani nated groundwat er
t hrough groundwater use restrictions, but off-site migration is not prevented and cont ani nated groundwater
will continue to discharge to surface water and sedinents. Alternatives 3 and 4 attain both RAGs.
However, because of the presence of DNAPLs, neither of these alternatives are expected to attain MCLs over

the 30-year project life. Aternative 4 however, does have a containnent plan for areas of groundwater that
have DNAPLs.



Conpl i ance with Applicable or Rel evant and Appropriate Requirenents

G oundwat er chenical -specific ARARs (MCLs) would likely not be attained during the 30-year project life by
any alternative. This is due to the probabl e exi stence of DNAPLs which may provide a continual source of
cont am nati on.

However, alternatives 3 and 4 are expected to achieve the MCLs in areas where DNAPLs do not exi st.
Alternative 4 will enhance contam nant renoval by setting up containnent of the area of groundwater
contam nated with DNAPLs and better control the possible spread of dissolved DNAPLs. This will likely
i ncrease the volune of groundwater where MCLs are attained at Site 1.

Al alternatives would conply with | ocation-specific ARARs. Applicable ARAR focus on the presence of the
100-year floodplain of the North Branch Potomac River. Al alternatives would conply with action-specific
ARARs as wel | .

2.7.2 PRI MARY BALANCI NG CRI TER A
Long-term Ef fecti veness and Pernanence

Alternatives 2 through 4 nininize the risk associated with groundwater contaminants renaining at Site 1.
Alternative 2 provides the | owest degree of mninization by the use of deed and groundwater use restrictions.
Alternative 2 does not prevent or mninize off-site migration of groundwater contam nants and consequently,
surface water and sedi nent contamination would continue. Aternative 3 prevents off-site migration through
groundwat er extraction. Alternative 4 provides the nost significant degree of risk mnimzation. The
performance of the extraction well network in this alternative woul d be periodically evaluated and nodifi ed.

Wl I's that no | onger produce contam nated groundwater concentrati ons above MCLs woul d be shut of f, providing
resi dual groundwat er contam nant concentrations do not present unacceptable risk to human and ecol ogi cal
receptors in the river. Areas with sustained high concentrations of VOCs woul d be targeted enhanci ng

contami nant renoval, containment, and controlling dissolution of DNAPLs. Five year site reviews are required
for each alternative.

Reduction of Toxicity, Mbility, or Volunme of Contam nants Through Treat nent

Alternatives 3 and 4 provide reductions in groundwater toxicity, nobility, and vol urme using a treatnent
plant. However, Aternative 4 enhances contami nant renoval, establishes contai nment of the DNAPLs, and
better controls the dissolution of DNAPLs into groundwater by targeting DNAPLs. These alternatives wll
prevent the di scharge of contam nated groundwater to surface water and sedinents, allow ng contam nants in
these media to undergo processes of volatilization, degradation, dilution, mxing, and sedi ment erosion or
renmoval , effectively reducing the toxicity, nobility, and volune of contam nati on associated with surface
wat er and sedi nents. Alternatives 1 and 2 provide no reduction in toxicity, nobility, or volune for
groundwat er, surface water, or sedinents.

Short - Term Ef f ecti veness

Alternatives 1 and 2 can be inplemented nost quickly, however they do not neet the renedial action
objectives. Aternatives 3 and 4 can both be inplenented in about the sane anmount of time, six to twelve
nmont hs.

The no action alternative and alternative 2 involve no construction or site activities, and would therefore
produce no di sturbance to the surrounding coommunity and environnent. Alternatives 3 and 4, which require well
installation and the construction of a groundwater treatment plant and a significant piping network, produce
mnimal to noderate disturbance to the community. Al construction will take place at Site 1 on ABL
property. The majority of the risk results fromfugitive dust em ssions which can be controll ed.

I npl ementability
Alternatives 1 and 2 require no technical innovation. Alternatives 3 and 4 require the design and
construction of an effective extraction well network and the construction of a conplex treatnent facility.

G oundwat er extraction in fractured bedrock is conplicated.

Aquifer testing will be necessary to evaluate whether a well network is capable of capturing the contam nant
plume. There are many specialty vendors to provide expertise in sizing the treatnent plant conponents.



Jar testing is required to design the nmetals precipitation, and pH adj ustment process, and to select the
opti mum pol ymer dosage for flocculation of the inorganics in the groundwater treatnent plant.

Cost

The annual operating and mai ntenance (O&V cost is estimated to be the same for alternatives 3 and 4. On a
present worth basis, Alternative 4 is slightly nore costly, at $7,500,000 at a proposed flow rate of 175
gal l ons per minute(gpm and $16, 100,000 at a flow rate of 540 gpm The present worth of Alternative 3 is
$7,400,000 at a flowrate of 175 gpm and $16, 000,000 at a flow rate of 540 gpm Alternative 2 is the |east
expensive alternative (excluding the No Action Alternative), with a present worth of $50, 000.

2.7.3 MODI FYI NG CRI TERI A
State Accept ance

The West Virginia Dvision of Environnmental Protection on behalf of the State of Wst Virginia, has revi ened
the information available for Site 1 QU 3 and has concurred with the sel ected renedy.

Communi ty Accept ance

Community Acceptance sunmari zes the public's general response to the alternatives described in the Proposed
Pl an and the Focused Feasibility Study. No witten coments were received during the forty-five day coment
peri od, which began on Cctober 22 and ended on Decenber 9, 1996. The comments recorded at the Proposed Pl an
Public Meeting held Cctober 29, 1996 and the responses are referenced i n the Responsiveness Summary, Section
3.0 and included in Appendi x B of the RCD.

2.8 THE SELECTED REMEDY

Alternative 4 - Sitewi de Goundwater Extraction/ Targeting DNAPLs, and Air Stripping, is the selected renedial
al ternative.

Based on available information and the current understanding of Site 1 conditions, Alternative 4 appears to
provi de the best balance with respect to the nine NCP evaluation criteria. |In addition, the selected
alternative is anticipated to neet the following statutory requirenents:

. Protection of human health and the environment (groundwater, surface water, and sedinment).

. Conpl i ance with ARARs. While conpliance with chem cal -specific ARARs (MCLs) for groundwater will
not likely occur for the entire site during the 30-year project life, it is estimated that a
maj or portion of the aquifer will be remediated to MCLs in 30 years, with the renai nder of the
aqui fer (DNAPL-zone) to be hydaulically-contained with continued groundwater extraction.

. Cost - ef fecti veness.

. Utilization of permanent solutions and alternative treatnent or resource recovery technologies to
t he maxi mum ext ent practicabl e.

The maj or conponents of the sel ected renedy include:

. Extraction of contam nated groundwater using an extraction well network to renove contam nated
groundwat er fromboth the alluvial and bedrock aquifers. G oundwater nodeling and aquifer
testing shall be used to design the extraction wells and the extracti on network. The nunber and
I ocation of the extraction wells shall be specified during renedial design. The extraction system
will be carefully nonitored on a regular basis and its performance eval uat ed.

This eval uation may provide further information concerning the extent of the DNAPL-zone.

. An above ground treatnent system One or nore of the treatnent technologies - air stripping,
granul ar activated carbon (GAC), chem cal /UWV oxidation - shall be used for treating aqueous
contam nants in the extracted groundwater. Qther technologies will also be used as needed in the
treatment systemfor renoval of dissolved inorganics and total suspended solids. The actual
t echnol ogi es and sequence of technol ogi es used for the treatnent systemw || be determ ned during



remedi al design. Final selection of these technologies will be based on additional, site
information to be collected during renedial design.

. Di scharge of the treated groundwater to North Branch Potomac River. Sanpling shall be conducted
before and after discharge to ensure that the discharge is not causing an exceedence of Anmbient
Water Quality Criteria. A portion of the treated groundwater will be utilized by the facility,
on an as needed basis, for steam generation.

. Long-term groundwater nonitoring will be perforned, including quarterly sanpling for 30 years.
The groundwater nonitoring plan will be devel oped during renedi al design.

. Land-use restrictions to prohibit the on-site use of untreated groundwater.

The primary goals for the groundwater portion of this remedial action is for hydraulic containment of the
likely DNAPL-zone and to restore the maxi mum areal extent of both the alluvial aquifer and the bedrock
aquifer to its beneficial uses. At Site 1, the aquifers are potentially useable as a source of drinking
wat er and the bedrock aquifer is currently used off-site for this purpose. Based on information obtai ned
during the renedial investigation and on a careful analysis of all renedial alternatives, the Navy, WODEP,
and the EPA believe that the selected remedy will achieve these goals.

The selected remedy will include groundwater extraction for an estimated period of 30 years, during which the
system s performance will be carefully nonitored, and adjusted as warranted by the perfornance data col | ected
duri ng operation.

Refi nenment of the extraction systemnay be required, if the Navy, WDEP, and the EPA determ nes that such
neasures will be necessary in order to restore the nmaxi numareal extent of the aquifers in a reasonable
tineframe, to provide a nore efficient contai nment of the DNAPL-zone, or to significantly reduce the
tineframe or long-termcost of attaining this objective.

Refi nement of the extraction systemnmay include any or all of follow ng:
1) Adjusting the rate of extraction fromsone or all wells;
2) Di sconti nui ng punping at individual wells where cleanup goal s have been attai ned:

3) Pul sed punpi ng of some or all extraction wells to elimnate flow stagnati on areas, allow
sorbed contam nants to partition into groundwater, or otherw se facilitate recovery of
contam nants fromthe aquifers; and

4) installing additional groundwater extraction wells to facilitate or accel erate cl eanup of
t he contam nant pl une.

The primary goal for the surface water and sedinent portion of this remedial action is to stop the mgration
and di scharge of contam nated groundwater into the North Branch Potonac R ver and to allow processes of

vol atilization, degradation, dilution, mxing, and sedinent renoval or erosion to clean the river. The
selected remedy will achieve this goal.

The sel ected remedy addresses all contaminated nedia at Site 1, except contam nation associated with surface
and subsurface soil overlying the groundwater aquifers. As discussed previously, a separate FFS will be
prepared whi ch addresses soil contami nation as operable Unit 4 at Site 1.

2. 8.1 PERFORVANCE STANDARDS

The performance standards outlined bel ow shall be used to evaluate the overall performance of the selected
remedy.

A sufficient nunber of extraction wells shall be installed to achieve three renedi al objectives for both
aquifers: 1) mnimzing further mgration of contam nants from suspected subsurface DNAPL source areas to
the surrounding groundwater; 2) mnimzing further mgration of the | eading edge of the contam nant pl uneg;
and 3) capturing the Site 1 groundwater contami nant plume and preventing di scharge of contam nated
groundwat er into the North Branch Potonac River along Site 1.

Al extracted groundwater shall be treated to |l evels nmeeting the substantive requirements of the National



Pol | utant Di scharge Eli m nation System (NPDES).

The Anbient Water Quality Criteria (AWX) for water and organi snms shall be considered further in the
calculation of final discharge limts to be protective of human health and the environnent.

Al emissions fromthe air stripper shall be in conpliance with the dean Air Act and the requirenents of the
West Virginia Air Pollution Control Act.

Surface water and sedinments in the North Branch Potonac River shall be nonitored according to the substantive
requirenents outlined in the NPDES permt. Additionally, surface water and sedinent will be sanpled to

noni tor the contam nant concentrations in the river. This data will be used to evaluate the effectiveness of
the extraction well network in reducing discharge to the river. A surface water and sedi nent nonitoring

pl an, including the substantive requirenments of the NPDES pernit, will be devel oped during the renedial
construction (action) phase.

A risk evaluation for fish ingestion shall be undertaken and reported before discharge of the treated
gr oundwat er begi ns.

G oundwat er extraction shall be terminated after groundwater contam nant levels in the dissolved TCE plune at
Site 1 are bel ow t he Maxi mum Cont am nant Levels (MCLs) as defined in the Safe Drinking Water Act, providing
resi dual groundwat er contam nant concentrations do not present unacceptable risk to human and

ecol ogi cal receptors in the river. |f the groundwater contam nant concentrations in the dissolved TCE pl une
at Site 1 reach background | evel of the contam nant, the wells can be shut off. The target level for total
noncancer risk is represented by the hazard index (H') of not nore than 1 and for a total cancer

risk within the range of 1 x 10 -6 to 1 x 10 -4. To this end, extraction wells and nonitoring wells shall be
sanpl ed for at |east 30-years.

The nunber and | ocation of these nonitoring and extraction wells shall be specified during the remedi al
design, and additional nonitoring wells shall be installed, if required. The 0 & Mplan for the groundwater
treatnment plant and extraction well network will be devel oped during the renedial construction (action)
phase. |If sanpling confirns that MCLs or background | evel s have been attained at individual wells and remain
at the required levels for three consecutive sanpling periods, operations at those wells can be suspended.
The sanpling periods will be determ ned during renedial construction (action) phase and may vary during the
life of the project. The sanpling periods can not be changed unl ess the Navy, WHDEP, and the EPA agree on

t he change.

I f subsequent nonitoring shows the groundwater concentrations of any contam nant of concern in these wells to
be above MCLs or background | evels, punping at those wells shall be restarted.

2.9 STATUTORY DETERM NATI ONS

Remedi al actions nust neet the statutory requirenents of Section 121 of CERCLA, 42 U S.C °9621 as discussed
bel ow.

Renedi al actions undertaken at NPL sites nust achi eve adequate protection of human health and the
environnent, conply with applicable or relevant and appropriate requirenents of both Federal and State | aws
and regul ations, be cost effective, and utilize, to the maxi mum extent practicable, permanent solutions and
alternative treatnment or resource recovery technol ogies. Also, remedial alternatives that reduce the vol une,
toxicity, and/or nobility of hazardous waste as the principal elenent are preferred. The follow ng

di scussion summari zes the statutory requirenents that are net by this renedial alternative. Refer to the
attached ARAR table for nore information on specific ARARs nentioned bel ow.

2.9.1 Protection of Human Health and the Environment

The sel ected renmedial action will protect human health and the environnent. The installation of extraction
well's and the construction of a groundwater treatnent plant will prevent continued di scharge of contam nated
groundwater to the river and will reduce contam nant concentrations in the aquifer.

However, due to the presence of DNAPLs, contami nant concentrations in the groundwater nmay not be renedi ated
at or below MCLs across a portion of Site 1 in a reasonable tine frame. The DNAPL-zone shall be

hydraul i cal | y-contai ned with continued groundwater extraction.

A wai ver for cleanup of the DNAPL-zone under the Safe Drinking Water Act and a variance for the Wst Virginia



G oundwat er Protection Act may be justified because of technical inpractability froman engi neering
perspective and may be requested at a later time after nore infornmation about the DNAPL-
zone is collected.

Processes, including volatilization, degradation, dilution, mxing, and sedi nent rermoval or erosion wll
reduce contam nant concentrations in the river and will elimnate the associated risk of exposure to human
heal th and the environnent.

Deed notations and property use and site access restrictions will prevent future use of untreated
groundwat er, therefore elimnating direct contact, ingestion and inhalation threats associated with
groundwat er contam nation at the site.

2.9.2 Conpl i ance with ARARs

The selected remedy will be constructed to neet all applicable or relevant and appropriate requirenents
(ARARs) whether chemcal, action, or location specific with the follow ng exception: Ceanup | evel MlLs,
within the DNAPL-zone, nmay be waived and a State required variance secured due to technical inpracticability
from an engi neering perspective.

Chemi cal - Specific ARARs - Attai nment of ARARs for groundwater is acconplished through the use of extraction
wells across Site 1 and treatnent of extracted groundwater. |In order to conply with chem cal -specific ARARs,
aqui fer contami nant concentrations nust be reduced to or below MCLs. This goal is conplicated by the

possi bl e presence of DNAPLs providing a | ong-term source of continuing contam nation.

This alternative will focus on renmedi ati on of the groundwater to MCLs and contai nment of the contam nants
in the DNAPL-zone but, because of their presence, attaining McLs for all of the siteis unl i kel y.
Conpl ete aquifer restoration within the DNAPL-zone may be technically inpracticable froman engineering
perspective, and for this reason the ARAR in the DNAPL-zone may be waived according to CERCLA °©121(d)(4)(c),
42 U S.C. ©°9621(d)(4)(c) in addition, it nmay be necessary to secure a variance fromthe West Virginia
G oundwat er Protection Act according to West Virginia Code °©22-12-5(d), °47 CSR 57.

Under this renedial action, extracted groundwater will be treated, then used for boiler make-up or di scharged
to the North Branch Potomac R ver.

Chemi cal -specific ARARs require contam nant concentrations in treated groundwater to be |less than or equal to
discharge limts established by the State of West Virginia and the federal governnent. The groundwater
treatment systemwill be designed to meet these criteria.

Location-Specific ARARa - Site 1 is partially located within the 100-year floodplain of the river. According
to 40 CFR 264.18(b), any facilities constructed in the floodplain of a river nust be designed and constructed
to avoid washout .

The groundwater treatnent plant will be |ocated an appropriate distance fromthe river, and outside the
limts of the floodplain so that washout woul d not occur.

Di scharge pi ping would be located in the floodplain, and therefore, would incorporate concrete collars at
intervals to counteract buoyant forces acting on the pipe during flooding.

The Navy perforned an ecol ogi cal risk assessnent as part of the Focused RI. A site survey was perforned, and
informati on was gat hered concerning the presence of endangered or threatened species on Site 1.
Correspondence with federal regulatory agencies indicated that, except for the occasional transient
individuals, no federally listed or proposed endangered species are known to exist on Site 1. Therefore, the
requi renents of the Endangered Species Act of 1973 (16 USC 1536(a)) will likely not be applicable to

remedi ation activities occurring on Site 1.

The WId and Scenic R vers Act (16 USC 1271 et seq.) requires the avoi dance of taking action that will have a
direct adverse effect on a scenic river. Because construction activities along the river bank may i npact
river water quality, this ARARis potentially applicable. Erosion and sediment controls will be

incorporated into the renedial design in order to conply with this ARAR

Action-Specific ARARs - The State of Wst Virginia Goundwater Protection Act regulations (47 CSR °58-4.7 to
4.7.4) require that pipelines which convey contaninants shall preferentially be installed above ground.
Further, 47 CSR 58-4.4.1 requires that |oading and unl oading stations including but not limted to druns,



trucks and railcars shall have spill prevention and control facilities and procedures as well as secondary
containnent, if appropriate or otherwi se required. Spill containnent and cl eanup equi pnrent shall be readily
accessi bl e,

Al residuals fromthe groundwater treatnent plant will be properly handl ed, characterized, and undergo
proper disposal follow ng federal and state regul ati ons such as the Resource Conservation and Recovery Act
(RCRA) (40 CFR 262.34, 40 CFR 262.171 to 173, 40 CFR 264.111, 174, 175, 176, and 177).

Al emssions fromthe air stripper shall be in conpliance with the dean Air Act (40 CF. R 52 and 61, and
CAA Sections 101 and 112) and the requirenents of the West Virginia Air Pollution Control Act (45 CSR °7-4.2,
45 CSR ©25-3.1t0 3.3, 45 CSR°25-4.1to 4.3, and 45 CSR °30) and Maryland's Air Quality regulation (COVAR
26.11).

Post - cl osure use of the property would be restricted during 30-year project |ife because the aquifers wll
most likely remain contami nated. Section 121 of CERCLA, 42 U.S.C ©°9621 as amended by SARA, requires a
periodic review of renedial actions at |east every five years for as |ong as contam nants which pose a threat
to human health and the environment remain onsite.

2.9.3 Cost - Ef f ecti veness

The selected renmedy is the nost cost effective alternative in neeting the RAGs. The "no action" and
"institutional control” alternatives are |less costly than the selected alternative, however these
alternatives do not neet all of the RAGCs. Al though Alternatives 3 and 4 are approximately the same cost,
the selected remedy, Alternative 4, provides for better control of DNAPLs.

2.9.4 Utilization of Permanent Sol utions and Alternative Treatnent Technol ogi es or Resource Recovery
Technol ogi es to the Maxi mum Extent Practicable ("ME. P.")

The selected renedial action utilizes permanent treatment technologies to the naxi mum extent practicable for
this operable unit.

The selected remedy will greatly reduce contamination in surface water and sedi nent and di ssol ved

contami nation in the groundwater, providing a pernanent solution in these contam nated areas. In addition,
the groundwater extraction systemw Il be nodified as necessary to contain DNAPLs. Finally, a portion of the
treated groundwater will be utilized by the facility for boiler make-up.

2.9.5 Preference for Treatnment an a Principal Element

The statutory preference for treatment is satisfied by using aboveground treatnent systemto treat
contami nated groundwater at Site 1.

2.9.6 Docunent ation of Significant Changes

The selected renedy is the sanme alternative identified as the recomrended alternative in the Proposed
Renedi al Action Plan and that was presented to the public at the public neeting held Cctober 29, 1996.

There were no significant changes to the recomrended renedi al action alternative presented in the Proposed
Pl an.

3.0 RESPONSI VENESS SUMVARY

The selected renedy for Site 1 QU 3 is the sitew de groundwater extraction, targeting DNAPLs, and air
stripping. No witten comrents, concerns, or questions were received by the Navy, EPA or the State of Wst
Virginia during the public comment period from Cctober 22, 1996 to Decenber 9, 1996. A public neeting was
hel d on Cctober 29, 1996 to present the Proposed Plan for Site QU 3 and to answer any questions on the
Proposed Plan and on the docunents in the information repositories. Several questions

were answered during the neeting. Based on the limted comments, the public appears to support the selected
remedy. The transcript of the neeting is part of the admnistrative record for this Operable Unit. A
summary of comments received during the Public Meeting is attached as Appendi x C

3.1 BACKGROUND ON COMMUNI TY | NVOLVEMENT



The Navy and ABL has had a conprehensive public involvenent programfor several years. Starting in 1993, a

Techni cal

Review Committee (TRC) would neet on average tw ce a year to discuss issues related to

investigative activities at ABL

The TRC was conprised of mostly governmental personnel, however a few private citizens attended the neetings.

In early 1996, the Navy converted the TRC into a Restoration Advisory Broad (RAB) and 8 - 10 community
representatives joined. The RAB is co-chaired by a cormunity nmenber and has hel d neetings approxi mately every
three nonths since.

The Focused Feasibility Study for Site 1 and the Proposed Pl an were both discussed at the RAB neetings and a
Site 1 tour was undertaken during a special RAB neeting

Community relations activities for the final selected remedy include:

The docunents concerning the investigation and analysis at Site 1, as well as a copy of the
Proposed Plan was placed in the infornation repository at Fort Ashby and La Vale Libraries.

Copi es of the docunments, including the Proposed Plan were sent to the technical commttee of the
RAB.

Newspaper announcenents on the availability of the docunents and the public conmmrent
period/ neeting date was placed in the Cunberland Ti mes on Cctober 18, 1996

The Navy established a 45-day public coment period starting Cctober 22, 1996 and endi ng Decenber
9, 1996 to present the Proposed Pl an

A Public Meeting was held Cctober 29, 1996 to answer any questions concerning the Site 1 QU 3
Proposed Pl an. Approxi mately 30 people, including Federal, State and local government
representatives attended the neeting. A summary of comments received during the Public Meeting
is attached as Appendi x C



APPENDI X A

TOXI COLOG CAL PRCFI LES FOR COCs AT SITE 1
(Source: Region Il TOX PROFI LES)

VOLATI LE ORGANI C COVPOUNDS VCCs
CHLOROFORM
Chl orof orm has a nol ecul ar wei ght of 119.38, and exists at roomtenperature as a clear, colorless liquid with

a boiling point of 61.7 C. It is widely used in industry as a solvent, feedstock, and sterilizing agent, and
is found in all chlorinated public water supplies (because it is a by-product of the chlorination process).

Chloroformis soluble in water, acetone, and non-pol ar solvents, and volatilizes readily fromsolution. It
is readily taken into the body by inhalation, ingestion, and dermal or eye
cont act .

Chloroformis a dass B2 carcinogen, because it causes increases in kidney tunors in rats, and in liver
tunors in mce. There is also suggestive evidence from epi dem ol ogi cal studies that exposure to chloroform
and ot her trihal onethanes is associated with an increased incidence of bladder tunors in humans. Qher toxic
effects of chloroforminclude central nervous system depression; eye, skin, and

gastrointestinal irritation; and danage to the liver, heart, and ki dney.

1, 1- DI CHLOROETHANE

Di chl oroethane (1,1-) is a colorless liquid with a chloroformlike odor. It is used as a solvent and

cl eani ng and degreasing agent as well as in organic synthesis as an internediate. Exposure to

1, 1-di chl oroet hane may occur through inhal ation, ingestion, eye and skin contact. Direct contact to

1, 1-di chl oroet hane may cause skin irritation. Oal exposure to 1,1-dichl oroethane has been shown to cause
mammary gl and, liver and kidney tunmors in rats and mce. Therefore, the EPA has classified 1, 1-dichl or oet hane
as a Goup C possible human carci nogen.

1, 2- DI CHLORCETHANE
1,2-Dichloroethane (1,2-DCA) is used in synthetics (nylon, rayon, rubber, plastics) industries. It can be
used as a solvent, fum gant, and degreaser. It may be used in the photographic, adhesive, water softening,

cosnetic, and pharmaceutical industries (Sittig, 1985).

Prol onged dermal contact with 1,2-DCA can cause irritation and dermatitis. Synptons of inhal ati on exposure
can include CNS effects such as dizziness and depression of respiration, as well as nausea.

EPA has classified 1,2-DCA as a Goup 32 probable human carci nogen. 1,2-DCA has al so been shown to al kyl ate
DNA.

1, 1- DI CHLORCETHENE

1, 1-Di chl oroet hene (1,1-DCE), formerly known as vinylidene chloride, is used in the nmanufacture of 1,1, 1-
trichl oroethane and in pol ymers. Polynmer applications include nortars, concretes, and fabrics (Sittig, 1985).

1,1-DCE is an irritant that can also affect the liver. Inhalation of high concentrations of 1,1-DCE has
resulted in CNS depression, as well as liver and ki dney danmage. 1,1-DCE is highly volatile and is readily
absorbed by the respiratory and G tracts. EPA has classified 1,1-DCE as a Goup C possi bl e hunan
carci nogen. 1,1-DCE has been shown to al kyl ate DNA

1, 2- DI CLOROETHENE

1,2-Dichl oroethene (1,2-DCE) is used as a solvent for waxes, resins, and acetylcellulose. It is also used in
the rubber extraction, refrigeration, and pharnaceuticals industry (Sittig, 1985).

1,2-DCE can irritate the skin and mucous nenbranes. Via the inhalation route, dizziness, nausea, and
vomting and CNS depression nay occur (Sittig, 1985). The lungs, liver, and kidneys may be affected.

1,2-DCE is not classified as a carcinogen by EPA



METHYLENE CHLORI DE (DI CHLOROMVETHANE)
Met hyl ene chl oride, al so known as dichl oromethane, is a volatile solvent and common | aboratory contam nant.
Li ke many vol atile sol vents, nethylene chloride can affect the nervous system especially after inhalation

exposure. Potential effects include dizziness, nunbness, eye and skin irritation, and cardiac effects.

Met hyl ene chloride is classified by the EPA as a G oup B2 (probabl e human) carcinogen via the oral and
i nhal ation routes of exposure

TETRACHLORCETHENE
Tetrachl oroet hene (PCE), al so known as perchl oroethylene, is a comonly used solvent in the dry cl eaning
degreasing, and textile industries. It is also used as an internediate in the manufacture of organic

chemcals (Sittig, 1985).

Irritation of the skin can occur after dernal exposure. H gh-1level inhalation exposure can cause respiratory
and eye irritation. Qher effects include CNS depression and |iver danage (Sax, 1989).

EPA ECAO cl assifies PCE as a G oup B2 probabl e human carci nogen, although this is not considered Agency-wi de
consensus at this time

TCALUENE

Toluene is a clear, colorless, noncorrosive liquid with a sweet, pungent, benzenelike odor. Toluene nay be

encountered in the manufactures of benzene. It is used as a chenmical feed for toluene diisocyanate, phenol
benzyl and benzoyl derivatives, benzoic acid, toluene sulfonates, nitrotoluenes, vinyltoluenes, and
saccharin. As a solvent, toluene is used for paints and coatings. It is also used as a conponent of

aut onobi |l e and avi ati on fuels.

Tol uene has been shown to be enbryotoxic in experinental animals. Chronic inhalation exposures to high

| evel s of toluene produce central nervous system depression and narcosis in humans. Chronic exposure to
tol uene at high concentrations by manmal s nay produce cerebell ar degeneration and an irreversible

encephal opathy. Co- administration of toluene along with benzene or styrene has been shown to suppress the
net abol i sm of benzene or styrene in rats. |In hunans toluene nmay cause irritation to the eyes, respiratory
tract, and skin. Acute exposure to toluene causes central nervous system depression, the

synpt oms of which include headache, dizziness, fatigue, muscul ar weakness, drowsiness, |oss of coordination
with staggering gait, skin paresthesia, collapse, and cona.

1,1, 1- TRI CHLORCETHANE

1,1,1-Trichloroethane is a colorless, nonflammable liquid with an odor sinmilar to chloroform In recent
years it has been used as a substitute for carbon tetrachloride. In liquid formit is used as a degreaser
and for cold cleaning, dip-cleaning, and bucket cleaning of metals. 1,1, 1-trichloroethane is a solvent used
in dry-cleaning, vapor degreasing, and as a propellant.

1,1,1-Trichloroethane is irritating to the eyes on contact with either |liquid or vapor phases. This effect
is usually first noted in acute exposures. MId conjunctivitis nay devel op but recovery is usually rapid.
The solvent's defatting properties may produce a dry, scaly dermatitis upon repeated contact with the skin.
Acut e exposures may |ead to dizziness, drowsiness, increased reaction tinme, |oss of coordination

unconsci ousness, and death. |nhal ati on exposure to high concentrations of 1,1, 1-trichloroethane depress the
central nervous system affect cardiovascul ar function; and danage the |ungs, liver, and kidneys in animals
and humans. Micous nenbranes may also be irritated by exposure to this solvent.

TRI CHLORCETHENE
Trichl oroethene (TCE) has been used as a solvent in degreasing operations associated with both netal -using
industries and dry cleaning. TCE has been used as an intermediate in the production of pesticides, waxes,

guns, resins, paints, varnishes, and trichloroacetic acid (Sittig, 1985).

TCE toxicity can include dermatitis, CNS depression, anesthesia, and effects on the liver, kidneys, and



heart. TCE is a volatile conpound, and inhal ati on exposure may be significant.
The carcinogenicity of TCE is currently under review
VI NYL CHLORI DE

Vinyl chloride is a volatile organi c conpound used in the manufacture of polyvinyl chloride and other resins.
It is also used as a chemcal internediate and a solvent (Sittig, 1985). Vinyl chloride can be found
environnental |y as a breakdown product of tetrachl oroethene, trichloroethene, 1,1-dichloroethene, and

1, 2-di chl or oet hene.

Vinyl chloride can cause skin irritation and CNS depression. Chroni c exposure nay cause hepatic danage
(Doul |, 1986). Vinyl chloride is classified by EPA as a G oup A (known) human carci nogen, and has been
specifically associated wi th henangi osarcoma of the liver.

I NORGANI CS

BARI UM
Bariumis an extrenely reactive silver white netal produced by the reduction of bariumoxide. It may ignite
spontaneously in air in the presence of noisture. Bariumis insoluble in water but nmost of the barium
conpounds are soluble in water. Bariumhas nmany uses. It is used for renoval of residual gas in vacuum
tubes and in netal alloys (e.g., nickel and lead). It is used in the manufacture of |ithopone (a white

pigment in paints); in synthetic rubber vul canization; in x-ray diagnostic work; in glassnaking; and

in electronics industries. Long-termoral exposure to soluble bariumsalts may increased bl ood pressure
Short-term exposure nmay cause prolonged stinulant action on rmuscle. CQccupation-inhal ation exposure to barium
may result in Baritosis, a non-cancerous |lung disease. There are no reports of carcinogenicity associated
with exposure to barium

MANGANESE

Manganese is used in the manufacture of dry cell batteries, paints, dyes, and in the chem cal and glass and
ceram cs industries. Mnganese is an essential nutrient in food; the average human intake is reported to be
approxi mately 10 ng/day (Sittig, 1985).

Previ ous reports of neurotoxicity from nmanganese were generally reported from hi gh-1evel occupationa
exposure to dust and funes. Mre recent studies have focused on exposures to drinking water, with subtle
neurol ogi c effects being reported after chronic consunption of high concentrations of nanganese in water
(Sittig, 1985; USEPA, 1993).

Manganese is not classified as a carcinogen by EPA

TOXI COLOG CAL PROFI LES FOR CONTAM NANTS FOR FUTURE CONSI DERATI ON
I NORGANI CS
ANTI MONY

Antinony is a soft netal insoluble in water and organic solvents. It is widely used in the production of

all oys. Short-termoral exposure to antinony has been shown to cause burning stomach pains, colic, nausea and
vom ting in humans. Long-term occupational inhalation exposure is associated with heart disease in both
humans and | aboratory animals, and decreased |ongevity and altered cholesterol levels in rats. Antinony has
not been tested for carcinogenicity.

ARSENI C

Arseni ¢ has been used by the agricultural, pignent, glass, and netal snelting industries. Arsenic is a

ubi quitous netalloid elenent. Acute ingestion of arsenic can be associated with danage to nucous nenbranes
including irritation, vesicle fornation, and sloughing. Arsenic can also be associated with sensory loss in
t he peripheral nervous system and anem a. Liver injury is characteristic of chronic exposure. Effects of
arsenic on the skin can include hyperpigmentation, hyperkeratosis, and skin cancer.



(Casarett & Doull, 1986)
EPA cl assifies arsenic in drinking water as a G oup A known oral hunan carci nogen
CHROM UM

Chromiumis a heavy netal that generally exists in either a trivalent or hexaval ent oxidation state.
Hexaval ent chromumis soluble and nobile in ground water and surface water. Trivalent chromumis in the
reduced formand is generally found absorbed to soil; and therefore, it is |ess nobile. Hexaval ent chrom um
is used in chrone plating, copper stripping, alumnumanodizing, as a catalyst, in organic synthesis and
phot ogr aphy. Exposure to chrom um conpounds can occur through ingestion, inhalation and skin contact.

Hexaval ent chrom um may have a direct corrosive effect on the skin and rmay cause upper respiratory tract
irritation. Short term exposure to dust or nist of hexaval ent chrom um nay cause upper respiratory distress,
headache, fever, and | oss of weight. Long termoccupational inhalation exposure to dust and funes of
hexaval ent chrom um has been shown to cause |ung cancer in hunmans, especially those in the chromate-produci ng
industry. In addition, a nunber of salts of hexaval ent chromiumare carcinogenic in rats. The EPA has

cl assi fied hexaval ent chromiumas a Goup A human carcinogen. Trivalent chromumis an essential nutrient
and has low toxicity; however, at high levels, it may cause skin irritation

LEAD

Lead has been used as a gasoline additive (tetraethyl |lead) and in paint pignents, batteries, X-ray
shi el di ng, and pl unbi ng, and has been associated with snelting and plating industries

The target organs for |ead exposure include the nervous system henatopoietic system ki dneys, and
reproductive system Synptons of severe toxicity may include anem a, encephal opathy and peri phera
neuropathy. Recently, an association between |owlevel |ead exposure and inpaired neurol ogi cal devel opnent
in children has been suggested

EPA considers lead to be a G oup B2 probabl e hunan carci nogen via the oral route, but no Agency-wi de
consensus has been reached concerning a cancer slope factor.

MERCURY
Mercury is a silver-white, heavy liquid metal that is slightly volatile at anbient tenperatures. Mercury can

occur in the environment in either the organic (usually methyl) or inorganic (metallic) form Mercury
conmpounds areused as preservatives, disinfectants, fungicides, and germcides. Additionally, nercury is used

in the plating, dyeing, textile and pharmaceutical industries. |In humans, prenatal exposure to methyl nercury
has been associated with brain damage. Qher najor target organs for organic mercury
conpounds in humans are the central and peripheral nervous systens and the kidney. 1In aninmals, toxic effects

also occur in the liver, heart, gonads, pancreas, and gastrointestinal tract.

Experinmental studies involving | aboratory animals indicate that both organic and inorganic forms of mercury
are toxic to enbryos.

NI CKEL

N ckel is a white, hard, ferromagnetic netal that is a naturally-occurring element in the earth's crust and
is stable in the atnobsphere at anbient tenperatures. N ckel forns alloys with a variety of netals, including
copper, manganese, zinc, chromumand iron. El enental nickel is used in electroplating and casting
operations, magnetic tapes, surgical and dental instrunents, nickel-cadm umbatteries, and col ored ceram cs.
Qccupational exposure to nickel conpounds has been associated with an increased incidence of nasal cavity and
lung cancers. For this reason, nickel refinery dust has been classified by the EPA

as a Goup A - Human Carcinogen via the inhalation route of exposure. The nobst common reaction to nicke
exposure is skin sensitization. N ckel and its compounds also irritate the conjunctiva of the eye and the
mucous nenbranes of the upper respiratory tract.

SI LVER
Silver is a white metal. Alloys of silver (e.g., copper, alumnum cadmum |ead or antinmony) are used in

the manufacture of silverware, jewelry, coins, autonobiles bearings and grid in storage batteries, in
photographic filns, in nmirrors, as a bactericide for sterilizing water, fruit juices, etc. Some silver



conmpounds are al so of medical inportance as antiseptics or astringents. Exposure to silver can occur through
inhal ation of funes or dust, ingestion of solutions or dust, eye and skin contact. Eye and skin contact with
netallic silver may produce |ocal pernanent discoloration of the skin simlar to tattooing

This process is refer to as argyria. Argyria is characterized by a dark, slate-grey color pignmentation of
the skin. GCeneralized argyria can also devel op through exposure to silver oxides or salts through ingestion
and inhal ation of dust. Silver is not classifiable as to carcinogenicity.

THALLI UM

Thalliumis a byproduct of iron, cadmum and zinc refining. It has been used in alloys, optical |enses,
jewel ry, sem conductors, and dyes and pignents. Thallium conmpounds have been used as pesticides. (Casarett
and Doul I, 1986)

Thal lium toxicity can result in hair |loss, gastrointestinal irritation, paralysis, nephritis, and liver
necrosis. Thallium is one of the nore toxic netals, with an estinmated | ethal dose in humans of 8 to 12 ny/kg.
(Casarett and Doul |, 1986)

ZI NC

Zinc is a bluish-white netal that is stable in dry air, but becomes covered with a white coating on exposure
to noist air. Zinc is present in abundance in the earth's crust. Zinc chloride is used as a wood
preservative, in dry battery cells, in oil refining operations, and in the manufacture of dyes, activated
carbon, deodorants and disinfecting solutions. Zinc chromate and zinc oxide are used primarily as pignents.
Exposure to zinc conpounds can cause skin sensitization, irritation of the nose and throat, fever, and
fatigue



ARAR or TBC

I LOCATI ON
SPECI FI C

Endanger ed
Speci es Act of
1978

The

Ar chaeol ogi cal
and Hi storical
Preservati on Act
of 1974

Ri vers and
Har bors Act of
1890

Mgratory Bird
Area

APPENDI X B

Applicabl e or Rel evant and Appropriate Requirements

Site 1 G oundwater,

Surface Water, and Sedi nments

Al l egany Ballistics Laboratory, West Virginia

Regul ati on

16 USC 1531
50 CF.R Part
402

16 U.S.C
469

33 USC 403

16 USC
Section 703

C assification

Appli cabl e
Potential ly
Appl i cabl e
Appl i cabl e
Appl i cabl e

Requi rement Synopsi s

Act requires federal agencies to ensure that any action authorized by any
agency is not likely to jeopardize the continued existence of any
endangered or threatened species or adversely affect its critical habitat.

Requires actions to avoid potential |oss or destruction of significant
scientific, historical, or archaeol ogical data. Construction on previously
undi sturbed | and woul d require an archaeol ogi cal survey of the area.

The North Branch Potomac River is classified as a navigable river.
Permts required for structures or work in or affecting navigable waters.

Protects al nost all species of native birds in the U'S. fromunregul ated
"take" which can include poisoning at hazardous waste sites Mgratory
birds are encountered near the river at Site 1.



Wl d and Scenic
Ri vers Act

Fish and Wlidlife
Coordi nati on Act,
Secti on 662

Resour ce
Conservati on and
Recovery Act

G oundwat er
Protection Act

Site 1 G oundwater,

16 USC 1271
et seq. And
section 7(a)

16 USC 662

40 CF. R

264. 18(b)

47 CSR 58-
4.10

APPENDI X B
Applicabl e or Rel evant and Appropriate Requirenents

Potential ly
Appl i cabl e

Potential ly
Appl i cabl e

Potential ly
Appl i cabl e or
Rel evant and
Appropriate to
removal and
treat ment
activities.

Rel evant and
Appropriate

Surface Water, and Sedi nents
Al egany Bal listics Laboratory, West Virginia

Avoi d taking or assisting, in action that will have direct adverse effect on
scenic rivers. Construction activities near the North Branch Potomac
Ri ver may have an adverse effect on the river.

Action taken should protect fish of wildlife. Response actions (treated
di scharge) will be protective of human health and the environnent.

Site 1 is located in a 100-year floodplain. Applicable to hazardous waste
facilities constructed within 100-year floodplain. Relevant to
construction of facilities for nanagenent of materials simlar to
hazardous waste. Facility nust be designed, constructed, operated, and
mai ntai ned to avoi d washout .

Facility or activity design nust adequately address the issues arising
fromlocating in karst, wetlands, faults, subsidences, delineated wellhead
protection areas determ ned vul nerabl e.



Executive O der
11988, Protection
of Fl oodpl ai ns

Executive O der
11990, Protection
of Wetl ands

Procedures for

I mpl ementing the
Requi renents of
the Council on
Envi ronnent al
Quality on the
Nat i onal

Envi r onnent al

Pol i cy Act

APPENDI X B

Applicabl e or Rel evant and Appropriate Requirements

Site 1 G oundwater,

Surface Water, and Sedi nments

Al l egany Ballistics Laboratory, West Virginia

40 C.F.R 6, Potentilly
Appendi x A, Appli cabl e
excl udi ng

sections

6(a)(2).

6(a)(4).

6(a)(6); 40

CF.R 6.302

40 CF. R 6, Appl i cabl e
Appendi x A

40 CF. R Appl i cabl e
Part 6

Appendi x A

Facilities or activities located within the floodplain nust conply with
this order. Actions taken should avoid adverse effects, mnimze
potential harm restore and preserve natural and beneficial val ues.

Action to minimze the destruction, |oss, or degradation of wetlands

This is EPA's policy for carrying out the provisions of Executive O der
11990 (Protection of Wetlands). No activity that adversely affects a

wet| and shall be pernitted if a practicable alternative that has |ess effect
is available. |If there is no other practicable alternative, inpacts nust be

m tigat ed.



Endanger ed and
Thr eat ened Fi sh
Speci es

Construction on
Nonti dal Waters
and Fl oodpl ai ns

Nonti dal Wt ands

Il ACTI ON
SPECI FI C

AR

G ean Air Act

G ean Air Act

09. 02. 12/
08. 03. 08

08. 05. 03

COVAR
08. 05. 04/
08. 05. 07

CAA Section
101 and 40
CF.R 52

40 CF. R 52

APPENDI X B
Applicabl e or Rel evant and Appropriate Requirements
Site 1 G oundwater,

Appl i cabl e

Appl i cabl e

To Be
Consi der ed

Rel evant and
Appropriate

Appl i cabl e

Surface Water, and Sedi nments
Al lgany Ballistics Laboratory, Wst Virginia

Actions will be performed to conserve endangered fish species and the
habitats they depend on.

Any renedial action that alters the waterway or floodplain in the State of

Maryland will follow these regul ations.

Protect the nontidal wetlands of the State of Mryl and.

File an Air Pollution Emssion Notice (APEN) with the State to include
estimation of emssion rates for the pollution expected. Design system
to provide an odor-free operation.

Predict total em ssion of volatile organic conmpounds (VOCs) to
denonstrate allowabl e em ssion levels fromsimlar sources using
Reasonably Avail abl e Control Technol ogy (RACT).



Cean Air Act

Cean Air Act

G ean Air Act

Cean Air Act

Air Pollution

Control Act

Air Pollution
Control Act

Air Pollution

Control Act and

t he Hazardous
Wast e
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Applicabl e or Rel evant and Appropriate Requirements
Site 1 G oundwater,

40 CF.R 60
Subpart
WAV and CC

40 CF. R 61

CAA Section
112(D

CAA Section
118
045CSR7-4 2

°45CSR25- 3. 2

045CSR25- 4. 3

To Be
Consi der ed

Rel evant and
Appropriate

Rel evant and

Appropriate
Appl i cabl e
Appl i cabl e

Rel evant and
Appropriate

Rel evant and
Appropriate

Surface Water, and Sedi nments
Al l egany Ballistics Laboratory, West Virginia

New Source Performance Standard (NSPS): deal s with non-net hane
organi ¢ crmpounds.

Verify that em ssions of mercury, vinyl chloride, and benzene do not
exceed | evel s expected fromsources in conpliance with hazardous air
pol l ution regul ation.

Em ssion Standards for new stationary sources.

Control of pollution fromFederal Facilities.

Al l owabl e mi neral acids stack gas concentration.

Adopts by reference Table 25-A of the Code of Federal Regul ations

Facility design, construction, maintain, and operate in a manner to
m ni m ze hazardous waste constituents to the air.
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Applicabl e or Rel evant and Appropriate Requirements

Site 1 G oundwater,

°45CSR27-3. 1
thru °45-27-
3.5

°45CSR27-4. 1
thru 4.2

°45CSR30

COVAR
26.11

49C.F.R
257.3-3(a)

49 C F.R
257. 3-3(a)

Appl i cabl e
Appl i cabl e
Appl i cabl e
To Be

Consi der ed
Potential ly
Appl i cabl e
Potential ly
Appl i cabl e

Surface Water, and Sedi nments
Al l egany Ballistics Laboratory, West Virginia

Best Avail abl e Technol ogy requirements for the discharge of em ssions
of toxic air pollutants.

Best Avail abl e Technol ogy requirements for Fugitive Em ssions of
Toxic Air Pollutants.

Requirements for the air quality permtting system

Anbient air quality standards, general em ssions standards, and
restrictions for air emssions fromconstruction activities, vents, and
treat ment technol ogi es.

A facility shall not cause a discharge of pollutants into the waters of the
U S that is in violation of the substantive requirenments of the NPDES
under CWA Section 402, as anended.

A facility or practice shall not cause nonpoint source pollution of the
waters of the U S. that violates applicable |egal substantive requirenents
i mpl enenting an areawi de or Statew de water quality managenent plan
approved by the Admi ni strator under CMA Section 208, as anended



APPENDI X B
Applicabl e or Rel evant and Appropriate Requirements
Site 1 Goundwater, Surface Water, and Sedi nents
Al l egany Ballistics Laboratory, West Virginia

Criteria for 49 CF.R Potentiailly A facility or practice shall not contaninate an underground dri nking
Cl assification of 257. 34 and Appli cabl e wat er source beyond the solid wage boundary or a court- or State-
Solid Waste Appendi x | establ i shed alternative.

Di sposal Facilities
and Practices

Cl ean Water Act 40 C F.R 403 Appl i cabl e Pretreatnent Standards. Control the introduction of pollutants into
POTV.
C ean Water Act 40 CF. R 121 Rel evant and Cont anmi nat ed groundwater will be cleaned up to MCLs, except in the
Appropriate DNAPL- zone which will be exenpt because it is technically
i mpracticabl e based on engi neering concerns.
Cl ean Water Act 40 CF. R Appl i cabl e Best Avail abl e Technol ogy (BAT). Use BAT to control toxic and
122. 44(a) nonconventional pollutants. Use best conventional pollutant control

technol ogy (BCT) to control conventional pollutants.

Cl ean Water Act 40 CF. R Appl i cabl e Moni toring Requirenents. D scharge nust be nonitored to assure
122.41(i), (j) conpliance. Conply with additional substantive requirenents

Cl ean Water Act 40 C F. R Appl i cabl e Best Managenent Practices. Develop and inplenent a Best
125. 100 Managenment Practice programto prevent the rel ease of toxic

constituents to surface waters.



G oundwat er
Protection Act

G oundwat er
Protection Act

G oundwat er
Protection Act

G oundwat er
Protection Act

G oundwat er

Protection Act
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Protection Act
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Applicabl e or Rel evant and Appropriate Requirements
Site 1 G oundwater,
Al l egany Ballistics Laboratory, West Virginia

°46CSR12-3. 1
thru 3.3 plus
Appendi x A,
°47CSR58- 1

to °47CSR58-
12

°46CSR 12-3.3

°47CSR58-4 2

©47CSR58-
43-2

°47CSR58-
4.4.1

°47CSR58-
4.5.2

Rel evant and
Appropriate

Appl i cabl e

Rel evant and
Appropriate

Rel evant and
Appropriate

Rel evant and

Appropriate

Rel evant and
Appropriate

Surface Water,

and Sedi nents

Thi s establishes the mi ni mum standards of water purity and quality for
groundwater | ocated in the state.

Constituents in groundwater shall not cause a violation of the standards
found at 46 CSR in any surface water.

Subsurface bores of all types shall be constructed, operated and cl osed
in a nmanner which protects groundwater.

New areas used for storage shall be designed, constructed and operated
to prevent rel ease of contam nants.

Loadi ng and unl oading stations including but not limted to druns,

trucks and railcars shall have spill prevention and control facilities and

procedures as well as secondary contai nnent

New i npoundnents shal |l be designed and operated to prevent
contam nati on of groundwat er.



G oundwat er
Protection Act

G oundwat er
Protection Act

G oundwat er
Protection Act

G oundwat er
Protection Act
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Protection Act
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Applicabl e or Rel evant and Appropriate Requirements
Site 1 G oundwater,
Al l egany Ballistics Laboratory, West Virginia

047CSR58-4. 7
to 4.7. 4

°47CSR58-4. 8

© 47CSR58-
4.9.4t0 4.9.7

°47CSR58-
8.13

©47CSR58-
812to813

Rel evant and
Appropriate

Rel evant and

Appropriate
Appl i cabl e
Appl i cabl e

Rel evant and
Appropriate

Surface Water, and Sedi nments

Pi pel i nes conveyi ng contam nants shall preferentially be installed above
ground. Ditches conveying contani nants nust have appropriate liners
Pumps and rel ated equi pment nust be installed to prevent or contain any
| eaks or spills.

Requi rements for secondary contai nment for sunps and above ground
t anks.

G oundwat er nonitoring stations shall be |ocated and constructed in a
manner that allows accurate determ nation of groundwater quality and

| evel s, and prevents contam nati on of groundwater through the finished
wel | hole or casing. Al groundwater nonitoring stations shall be
accurately located utilizing latitude and | ongitude by surveying, or other
accept abl e neans, and coordi nates shall be included with all data

col | ect ed.

Adequat e groundwat er nonitoring shall be conducted to denonstrate
control and contai nment of the substance. The director shall specify
whi ch paraneters should be nonitored in a renedial operation

G oundwat er nonitoring rmust continue until results assure adequate
remedi al action was taken.

Clean up actions shall not rely primarily on dilution and dispersion if
active renedi al neasures are technically and econonically feasible
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Protection Act
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Applicabl e or Rel evant and Appropriate Requirements
Site 1 G oundwater,

© 47CSR58-
4.10

°47CSR59-4. 1
to 4.7

°47CSR 60-1
to 23

°47CSR60- 5
to 18 and
°47CSR60- 20
to 22

°47CSR60- 19

°46 CSR 1-1
to 9

Rel evant and
Appropriate

Rel evant and
Appropriate

Appl i cabl e

Rel evant and
Appropriate

Rel evant and
Appropriate

Rel evant and
Appropriate

Surface Water, and Sedi nments
Al l egany Ballistics Laboratory, West Virginia

Facility or activity design nust adequately address the issues arising
fromlocating in Karst, wetlands, faults, subsidence, delineated well head
protection areas deteirmned vul nerabl e.

Monitoring well Drillers certification.

Moni toring well design Standards.

Requi rements and procedures governing the installation and

devel opnment and/ or redevel opnent and reconditioning of tenporary or
permanent monitoring well (s), piezoneter(s), recovery well(s), well(s),
and bor ehol es.

Abandonment requirenents and procedures for tenporary or permanent
monitoring well (s), piezoneter(s), recovery well(s), well(s), and
bor ehol es.

Rul es establishing the requirenents governing the di scharge or deposit

of sewage, industrial wastes and other wastes into the waters of the State
and establishing water quality standards for the waters of the State
standing or flowi ng over the surface of the State.



APPENDI X B
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Site 1 Goundwater, Surface Water, and Sedi nents
Al l egany Ballistics Laboratory, West Virginia

Water Pol | ution °47CSR10 Appl i cabl e Requi renents for NPDES
Control Act

Wt er COVAR Appli cabl e Report nonitoring well data for inclusion in Maryl and dat abase
Appropriation or 08. 05. 02
Use

Heari ng COVAR Appl i cabl e Requirements for public information/notification of the use of State of
Procedures for 08. 05. 06 Maryl and wat er resources.

Vat er way

Cbst ucti on,

Wt er way

Construction, and

at er

Appropriation and

Use Pernmits

Vel | Construction COVAR Rel evant and Fol | ow specifications for well construction and abandonment for wells in
26. 04. 04 Appropriate Mar yl and.
Board of Well COVAR Applicable (wells Li censing requirenents for persons drilling and installing wells in

Drillers 26.05 11 in Maryl and) Mar yl and.



Water Quality

Di scharge Limts
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M scel | aneous
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Applicabl e or Rel evant and Appropriate Requirenents
Site 1 G oundwater,
Al egany Bal listics Laboratory, West Virginia

COVAR

26. 08. 02/
26.08. 03/
26.08. 04

°64CSR42-
4.3.3.20 to
4.3.3 20.2.3

°38CSR11

COVAR
26.09. 01/
26.09. 02

40 CFR
262.10 (a),
262. 11

Appli cabl e

Rel evant and
Appropriate

Rel evant and
Appropriate

To Be
Consi der ed

Appl i cabl e

Surface Water, and Sedi nents

Di scharge of treated groundwater will neet State NPDES linits. There
is an agreenent between West Virginia and Maryl and that the West
Virginia NPDES limts could apply to discharges fromthe Wst Virginia
shore.

Abandonment criteria for test wells and groundwater sources.

Requi rements for spill prevention

Any |l and clearing, grading, other earth disturbances require an erosion
and sedi ment control plan.

Waste generator shall determine if that waste is hazardous waste.



Resour ce
Conservation
Recovery Act

Resour ce
Conservation
Recovery Act

Resour ce
Conservation
Recovery Act
Resour ce

Conservation
Recovery Act

Resour ce
Conservation
Recovery Act

and

and

and

and

and

Applicabl e or Rel evant and Appropriate Requirenents

APPENDI X B

Site 1 G oundwater,

40 CFR
262. 34

40 CFR
262. 171, 172,
173

40 CFR
264. 111

40 CFR
264.174

40 CFR

264.175(a) and

(b)

Potential ly
Apppl i cabl e
Potentially
Appi cabl e
Potential ly
Appl i cabl e or
Rel evant and
Appropriate
Potentially
Appl i cabl e
Potentially
Appl i cabl e

Surface Water,

Al l egany Ballistics Laboratory,

and Sedi ments

West Virginia

Generator may accunul ate hazardous waste onsite for 90 days or |ess or
must conply with requirenents for operating a storage facility.
Accurul ation of hazardous waste onsite for |onger than 90 days woul d
subj ect to the substantive RCRA requirements for storage facilities.

Cont ai ners of RCRA hazardous waste mnust be:

- Maintained in good condition.

- Conpatible with hazardous waste to be stored.

- G osed during storage except to add or renove waste.

Cener al

mai nt enance and control:
hazar dous constituents,
hazar dous waste deconposition products.

wast e,

performance standard requires elimnation of need for further

elimnation of postclosure escape of hazardous
| eachate, contam nated run-off, or
May be relevant to active

managenent of wastes which are sufficiently simlar to hazardous

wast es.

I nspect Container storage areas weekly for deterioration.

Pl ace containers on a sl oped,
with accumul ated |i quid.
10 percent of the volume of containers of free liquids.

crackfree base, and protect from contact
Provi de contai nment systemw th a capacity of
Renove spilled or

| eaked waste in a tinmely manner to prevent overflow of the containment

system
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Site 1 Goundwater, Surface Water, and Sedinents

Al egany Bal listics Laboratory, West Virginia

Separate inconpatible materials

40 CF. R Potential ly Keep containers of ignitable or reactive waste at |east 50 feet fromthe
264. 176 Appl i cabl e facility property line.
40 CF. R Potential ly Keep inconpatible naterials separate.
264. 177 Appl i cabl e stored near each other by a dike or other barrier.
40 CF. R Potential ly At closure, renove all hazadous waste and residues fromthe
264. 178 Appl i cabl e contai nment system and decontam nate or renove all containers, liners.
40 CF. R Potential ly Movenent and di sposal of hazardous waste to new | ocati on and
268. 40 Appl i cabl e placenent in or on land will trigger |and disposal restrictions for the
hazardous waste. Attain |and disposal treatnent standards before
di sposi ng of hazardous waste.
40 CF. R Potentially Waste put into waste pile subject to | and ban regul ati ons.
264. 251 Appli cabl e
(except 251(j),
251(e) (11))
49 CF. R Potentially No person shall represent that a container or package is safe unless it
171. 2(f) Appl i cabl e meets the requirenents of 49 USC 1802, et seq.

O represent that a
hazardous material is present in a package or notor vehicle if it is not.



APPENDI X B
Applicabl e or Rel evant and Appropriate Requirenents
Site 1 Goundwater, Surface Water, and Sedinents

Al egany Bal listics Laboratory, West Virginia

U S. Depart ment 49 CF.R Potential ly No person shall unlawfully alter or deface |abels, placards, or

of Transportation 171. 2(q) Appl i cabl e descriptions, packages, containers, or notor vehicles used for
transportation of hazardous naterials.

U S. Depart ment 49 CF.R Potential ly Each person who of fers hazardous material for transportation or each

of Transportation 171. 300 Appl i cabl e carrier that transports it shall nark each package, container, and vehicle
in the manner required.

U S. Depart ment 49 CF.R Potential ly Each person offering non-bul k hazardous materials for transportation

of Transportation 171. 301 Appl i cabl e shal | mark the proper shipping nane and identification nunber
(technical name) and consignee's nane and address.

U S. Depart ment 49 CF.R Potential ly Hazardous materials for transportation in bul k packages nust be | abel ed

of Transportation 171. 302 Appl i cabl e with proper identification (ID nunber, specified in 49 CFR 172 101
table, with required size of print. Packages must renmain narked until
cleaned or refilled with material requiring other narking.

U S. Departnent 49 CF. R Potentially No package marked with a proper shipping nane or |ID nunber nay be

of Transportation 171. 303 Appli cabl e offered for transport or transported unless the package contains the
identified hazardous material or its residue.

U S. Departnent 49 CF. R Potentially The marki ng nust be durable, in English, in contrasting colors,

of Transportation 171. 304 Appli cabl e unobscured, and away from ot her markings.

U. S. Depannent 49 CF.R Potential ly Label i ng of hazardous material packages shall be as specified in the list.

of Transportation 171. 400 Appl i cabl e
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Al l egany Ballistics Laboratory, West Virginia

U. S. Depart ment 49 CF.R Potentially Non- bul k conbi nati on packages containing |iquid hazardous naterials

of Transportation 171. 312 Appli cabl e must be packed with closures upward, and nmarked with arrows pointing
upwar d.

U. S. Depart ment 49 CF.R Potentially Each bul k packagi ng or transport vehicle containing any quantity of

of Transportation 171. 504 Appli cabl e hazardous material must be placarded on each side and each end with the

type of placards listed in Tables 1 and 2 of 49 CFR 172.504.



APPENDI X C

SUMVARY OF COMMENTS RECEI VED DURI NG
PUBLI C MEETI NG AND RESPONSES

The follow ng represents the Department of the Navy's responses to all the coments received on the subject
Proposed Plan. No witten conments were received fromany party by the Navy, WDEP, or the EPA

Consequently, the following is based on remarks nade or questions posed that were recorded and transcri bed
during the public meeting held Cctober 29, 1996 at the Bel Air Elenmentary School. Because the transcript of
the meeting was nade froma recording, sone nmnor editorial liberties were taken for clarification to a
comrent or response. A conplete copy of the transcript is included in the Adm nistrative Record which can be
found in the information repositories |ocated at:

Fort Ashby Public Library

Box 74, Lincoln Street

Fort Ashby, West Virginia 26719
Contact: Jean Howser

304/ 298- 4493

La Vale Public Library
815 National H ghway

La Val e, Maryland 21502
Contact: Sondra Ritchie
301/ 729- 0855

Question 1: Do you (the Navy) ever analyze these material s? You call them DNAPLs (dense, non-aqueous phase
l'i qui ds)?

Response: Yes. During the investigations, we collected soil and water sanples for chem cal analysis. The
anal yses provide the concentrations of the contam nants. Very high concentrations are strong evi dence there
is a contam nant source that will continue to dissolve over tine. DNAPL presence is further deduced through
research of the contam nants, their concentrations and their distribution

Question 2: Are the extraction wells going to be on both the north and south side of the solvent disposa
pits?

Response: The extraction wells will be situated to the north of the solvent disposal pits, between them and
the North Branch Potonmac River. G oundwater nodeling predicts this is the optinumlocation to achieve our
remedi ati on goal s.

Question 3: This proposed plan now presented is for the Site 1 groundwater. |s there to be a separate plan
for the soil and the surface water?

Response: This Site 1 proposed plan addresses groundwater, surface water and sedinment. By containing and
treating the groundwater, we effectively remedi ate the surface water and sedi nent by not allow ng the
contaminants to nove into the River. This will allow any contanination currently present in the sedi nent and
the surface water to naturally attenuate or degrade. Regarding Site 1 soil, the Navy will devel op an
additional Site 1 soil focused Feasibility Study that will lead to a proposed pl an

Question 4: Wuld the "plan" chosen for the soil affect how the proposed plan for the water will work?
Shoul d they be done at the sane tine?

Response: The eventual "plan for the soil should not affect the proposed plan for the groundwater. The
"plan" that will address soil contamination, limted to the upper eight to ten feet, will have to take into
consi deration the groundwater treatnent technol ogy in place.

Question 5: Is there any possibility of the air being contam nated in any of these sites and posing a risk
to the residents?

Response: Vol atile organi c conpounds that are "stripped" fromthe groundwater will be captured and not
rel eased. Various nmonitoring stations will be established to ensure our treatment systemis effective and the
applicable requirements are being net. The nonitoring plan will undergo review fromthe State of West



Virginia and the EPA

Question 6: Wio pays for the cost of the clean up?

Response: W do, the taxpayers. The Navy is heading it up but it comes out of our pockets. (Ed: The work
is paid for out of the Navy's budget.)

Question 7: Have soil sanples been taken as planned on the Maryl and side of the Potonac?

Response: The question refers to a requirement in a consent order for the facility to collect soil sanples
in connection with open burning. Al though not part of the Navy's Installation Restoration Program specifics

wi Il be made known to you by Allegany Ballistics Lab.

This constitutes the extent of the conments and responses on the Proposed Renedial Action Plan for Site 1
G oundwat er, Surface Water and Sedinents at the Allegany Ballistics Laboratory.



